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INTRODUCTION. 


The Montraity WeaTHER Review for June, 1899, is based | 
on reports from about 3,000 stations furnished by paid 
and voluntary observers, classified as follows: regular sta- 
tions of the Weather Bureau, 154; West Indian service sta- 
tions, 10; cotton region stations, 127; corn and wheat region | 
stations, 133; special river stations, 132; special rainfall 


Mexican Telegraphs; Mr. Maxwell Hall, Government Me- 
teorologist, Kingston, Jamaica; Capt. S. I. Kimball, Super- 
intendent of the United States Life-Saving Service; and 
Capt. J. E. Craig, Hydrographer, United States Navy. 

The Review is prepared under the general editorial super- 
vision of Prof. Cleveland Abbe. 

Attention is called to the fact that the clocks and self- 


stations, 48; voluntary observers of the Weather Bureau, registers at regular Weather Bureau stations are all set to 
2,220; Army post hospital reports, 27; United States Life- seventy-fifth meridian or eastern standard time, which is 
Saving Service, 14; Southern Pacific.-Railway Company, 96; exactly five hours behind Greenwich time; as far as prac- 
Canadian Meteorological Service, 32; Mexican Telegraphic ticable, only this standard of time is used in the text of the 
Service, 20; Mexican voluntary stations, 7. International Review, since all Weather Bureau observations are required 
simultaneous observations are received from a few stations to be taken and recorded by it. The standards used by the 


and used, together with trustworthy newspaper extracts and | public in the United States and Canada and by the voluntary 
special reports. observers are believed to conform generally to the modern 

Special acknowledgment is made of the hearty cooperation | international system of standard meridians, one hour apart, 
of Prof. R. F. Stupart, Director of the Meteorological Service beginning with Greenwich. Records of miscellaneous phe- 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteor- nomena that are reported occasionally in other standards of 
ologist to the Hawaiian Government Survey, Honolulu; the | time by voluntary observers or newspaper correspondents are 
Director of the Central Meteorological and Magnetic Observ- sometimes corrected to agree with the eastern standard ; other- 


atory of Mexico; Sefior A. M. Chaves, Director-General of wise, the local meridian is mentioned. 


FORECASTS AND WARNINGS. 
By Prof. E. B. Garnriort, in charge of Forecast Division. 


No severe wind storms visited the seaboards or the Great 
Lakes during June, 1899. 

Severe local storms occurred in western Wisconsin the) 
evening of the 12th. The most destructive storm of this 
group occurred at New Richmond. In the early evening of 
the 14th a local storm occurred at Herman, Nebr. 

During the closing days of June and the early part of July 
phenominally heavy rains caused destructive floods in the 
valley of the Brazos River, Tex. These floods, which caused 
the loss of 40 to 50 lives and destroyed property and crops 
to the estimated value of about $10,000,000, will be fully dis- 
cussed in the Monraity WEATHER Review for July, 1899. 

Timely warnings were issued of high water in the Willa- 
mette River at Portland, Oreg., on the last day of the month, 
and no loss resulted in the flooded district. 

Special wheat bulletins for the valley of California were 
begun June 1. A particular purpose of these bulletins is to 
give warning to the great wheat growing section of California 
of the occurrence of northers. During June, 1899, no north- 
ers occurred in California. 

Rain warnings were issued for the storm which occurred in 
California May 31-June 1. 


Beginning June 1 special fog forecasts have been made at 


San Francisco, Cal., for the benefit of the shipping interests. | 


Rey——32 


LONG-RANGE FORECASTS. 


On June 24 the official in charge of the Weather Bureau 
office at Milwaukee, Wis., requested a special forecast for 
Milwaukee and vicinity from the Central Office at Wash- 
ington on Tuesday, the 27th, to cover the four carnival days 
ending Friday, June 30. In accordance with this request the 
following forecast was telegraphed the morning of the 27th: 

Observer, Milwaukee, Wis. Conditions favor local rains and thun- 
derstorms Wednesday, and fair weather Thursday and Friday. 

In almost exact fulfillment of this prediction local rains 
the early part of Wednesday were followed during the bal- 
ance of the carnival period by fair weather. 


CHICAGO FORECAST DISTRICT. 


There were no severe storms on the upper Lakes during the 
month of June, 1899. 

The afternoon of the 28th a very moderate low pressure 
area caused high winds on Lake Michigan. The morning ad- 
vices of that day were that brisk to high northerly winds 
with showers and squalls were indicated for Lake Michigan 
that afternoon and night. At Chicago a maximum wind 
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velocity of 48 miles an hour was registered. Near Chicago 
a small yacht was capsized and a yachtsman drowned. 

A severe local storm occurred in western Wisconsin during 
the early evening of the 12th, which was most destructive at 
New Richmond, a town of about 1,500 inhabitants, of whom 
114 were reported to have been killed by the fury of the 
storm, which also wrecked a large number of the most sub- 
stantial buildings in the main portion of the town. At Her- 
man, Nebr., during the early evening of the 14th, a severe 
local storm killed several people and demolished several 
buildings. The forecasts on these occasions were for thun- 
derstorms and showers.—E. A. Beals, Inspector. 


PORTLAND, OREG., FORECAST DISTRICT. 


No storm or frost warnings were issued during the month. 

River bulletins were regularly issued, except on Sundays, 
and on the 30th the river rose and flooded cellars as far back 
as Fourth street, also some lumber mills along the water 
front. Owing to timely warnings issued by the Portland 
office, however, there was no loss of any kind, except such as 
resulted from inconvenience of moving goods. : 

Many compliments have been given the Bureau for its 
river work.—B. S. Pague, Forecast Official. 


SAN FRANCISCO FORECAST DISTRICT. 


Beginning June 1, 1899, a special wheat bulletin was issued 
daily, except on days when the weekly crop bulletin was 
printed. This wheat bulletin gave data from the chief points 
in the great valley of California. This valley is the great 
wheat growing section of California. 

Maximum temperatures exceeding 100° occurred on many 
days during the month. No northers, however, occurred, and 
the conditions on the whole were most favorable for the ripen- 
ing wheat. It is unusual for the month of June to pass with- 
out the occurrence of a norther. A sharp outlook was kept 
that warnings might be given in time, but happily the warn- 
ings were not needed. 

The storm of May 31 and June | was successfully forecast, 
and rain warnings were issued generally throughout the State 
of California. . 

Beginning June 17 a ra fog service was inaugurated. 
The ferry pilots are notified by telephone of the extent and 
density of the fog in the roadstead outside of the Golden 
Gate.—Alerander G. McAdie, Forecast Official. 


AREAS OF HIGH AND LOW PRESSURE. 


During the month there were seven highs and six lows 
sufficiently well defined to be traced upon Charts I and II. 
The accompanying table gives the principal facts about the 
origin, disappearance and apparent velocity of these highs 
and lows, and the following description is added: 

Highs.—All the highs of the month were first noted on the 
Pacific coast except VI (in Minnesota) and VII (in North 
Dakota). The general motion was toward the east and a 
little south of east. No. V was last noted in Ohio, and all 
the rest disappeared in the Atlantic. It should be noted that 


the observations at St. Johns, Newfoundland, were not availa- 
ble after the 3d, so that for both highs and lows the last ap- 
pearance in that region could not be located exactly. 
Lows.—All the lows except I (off thie north Pacific) and 
II (in Idaho) were first noted to the north of Montana. 
There was evidently in this region a condition favorable to 
the development of lows, as can be easily seen by examining 


Chart II. The general tendency was eastward. All but VI 
(off the middle Atlantic coast) were last noted in the Gulf 
of St. Lawrence. 

One of the remarkable features of the month was the phe- 
nominal fall of 33 inches of rain in ninety hours at Turners- 
ville, Tex., although no low area of any moment was present. 
The conditions of this rainfall will be described in a special 
article in this Review. 

The following were the highest winds of the month: On 
the evening of the Ist, as low No. IX, of May, passed over the 
lower Lake region, Cleveland reported a south wind of 48 
miles an hour, in connection with a thunderstorm. On the 
evening of the 4th Green Bay reported a thunderstorm wind 
of 40 miles from the southwest. On the evening of the 6th 
Detroit had a thunderstorm west wind of 40 miles, and Cleve- 
land a similar wind from the north. On the morning of the 
10th Norfolk reported a southwest thunderstorm squall of 40 
miles, and Cape Henry one from the northwest of 48 miles. 
On the morning of the 13th, as low No. II was approaching 
the upper Lakes, Marquette had a southeast wind of 46 miles. 
As the same low approached New England, evening of the 
15th, New York City reported a west wind of 46 miles. On 
the morning of the 29th, as storm No. VI approached the 
middle Atlantic coast Nantucket reported a northeast thun- 
derstorm wind of 48 miles, and on the evening of the same 
day Cape Henry reported a thunderstorm wind from the 
northwest of 64 miles. , 

The following were the days of culminating thunderstorms 
as reported by telegraph from the regular stations of the 
Weather Bureau: Ist, 23; 2d, 21; 24th, 21; 25th, 21; and 
28th, 23.—H. A. Hazen, Professor. 


Movements of centers of areas of high and low pressure. 


First observed. 


Path | veloci 
; 
High areas ° bd ° ° | Miles. 8. Miles. Miles. 
8,a.m. 128 5,p.m.| 382 78 | 4,200 494 20.6 
6.p-m  48| 129/ 12a.m.| 41. 68| 3,210 55 584) 24.3 
12,p.m. W,a.m. 31 79 83,900 7.5) 520 21.7 
17, a.m. 46 «126 2,p.m. | 42 65 3,360 6.5 517 | 21.5 
2,p-m.| 44| 126/2,p.m. 41 82 2280) 4.0) 870) 23.8 
VI... 2%,p.m.| 93 33 7 1,680) 3.5) 480 «20.0 
YER veces 27,p.m.| 102 t2,a.m. 87 73 2,400 4.5. 533 | 22.2 
« 21,080 40.0 38,698 | 154.1 
Mean of 7 
3,004 |...... 528 22.0 
Mean of 30.0 
526 21.9 
Low areas. 
*20,p.m.| 129 10,am. 49 55 5,160 10.5 491 20.5 
54, 114/ 16,p.m.| 45> 60 3,780 7.0 540 22.5 
15,p.m.| 52 48 65 2,400 3.5 686 
17,p.m.| 51, 2,am.| 47 61 2,640 4.5 S87 4.4 
W 19,p.m.| 51) 117 2,p.m.| 51 65 2,790 5.0 | 23.3 
2,a.m.| 44/ 115 29,a.m.,| 39, 74 3,000) 5.0 600 | 25.0 
19,770 | 35.5 8,462 | 144.8 
Mean of 6 
Mean of 45.5 


RIVERS AND FLOODS. 


Except in the Columbia and Brazos river basins, the rivers 
in all sections of the country had a falling tendency, indi- 
cating the approach of the usual low-water stages of summer. 

General and copious rains over the headwaters of the Mis- 
= and Missouri rivers during the first half of the month 
checked the fall and kept the water in the upper portion of 
those streams at a slightly higher stage than during May. 
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The effect of this rise on the lower river was hardly per- 
ceptible and no danger stages were reported from any of the 
regular river stations on the Mississippi. On the Missouri, 
however, a danger stage was attained at Kansas City, where 
a gage reading of 21.4 feet was recorded on the 11th. In 
the Red River of the South there was also a slight rise. 

The annual spring rise which began in the Columbia River 
about the middle of May continued throughout June. Fore- 
casts of the probable river stages were issued daily from the 
Portland, Oreg., Weather Bureau office. The rise, however, 
was steady and gradual, enabling those receiving the fore- 
casts to take necessary precautions; and, although the dan- 
ger line was exceeded at several stations, no serious damage 
resulted. 

The flood in the valley of the Brazos River at the close of 
the month, and during the early days of July, was sudden 
and destructive, and was the first important flood along that 
river since 1852, the flood of 1885 being classed as only a 
moderate one. 

As the Brazos Valley flood of June-July, 1899, culminated 
in the latter month, a discussion of its apparant causes and 
observed characteristics will be made a feature of the 
MontTaty WEATHER Review for July, 1899. 

The following preliminary report by I. M. Cline, Official in 
Charge of the Weather Bureau office at Galveston, Tex., con- 
tains, however, much information which is of value and 
interest in this connection: 


The flood in the valley of the Brazos River, commencing June 29 in 
central Texas and passing out into the Gulf of Mexico between the 
12th and 15th of July, 1899, has been, in all respects, the most destruc- 
tive flood which that section, one of the most productive in Texas, 
has ever experienced. The Brazos River, with its deep channel, has 
the capacity for carrying off a vast amount of water, and asa result 
destructive floods on this river are very rare. According to calcula- 
tions published in a special bulletin of the Texas Section, Climate and 
Crop Service, the Brazos River discharges into the Gulf of Mexico, on 
an average, annually, during the months of April, May, and June, 
6,447,403,576 cubic yards of water. In this instance it has been re- 
quired to carry off more than this amount of water in fifteen days. 

Phenomenally heavy rains fell on June 28 and 29 over the drainage 
basin of the Brazos River in the central portion of the State, and these 
were followed by heavy rains for four or five days in succession. On 
June 29 all the tributaries of the Brazos River from McLennan County 
south to Brazos County were higher than they had ever been before. 
This water, with that of succeeding rains, caused a flood in the Brazos 
which inundated all low lands to a depth ranging from 2 to 12 feet. 


In places it is said that the river was more than 12 miles wide. The | L* 


flood moved southward very slowly, and it was fourteen days from the 
time the crest of the flood was noted in central Texas until it passed 
out into the Gulf of Mexico. 

The damage to crops has been very great. All crops on the imme- 
diate river bottoms from McLennan County south area total loss. The 
land bordering on the Brazos River is the most productive in the State. 
There was a large acreage in cotton, corn, sugar cane, and other crops. 
The following are the counties which have suffered the greatest dam- 
age: McLennan, Falls, Robertson, Milam, Brazos, Burleson, Grimes, 

ashington, Waller, Austin, Fort Bend, and Brazoria. There has 
been a small acreage inundated in some other counties, but no great 
damage resulted outside of these. Cotton planters have suffered most. 
The loss of corn has been great, and besides the — now growing 
there was a large amount of last year’s crop yet in the bins which has 
been spoiled. Sugar cane plantations in the Brazos bottoms have suf- 
fered much. In some places half the crop has been destroyed. The 
minor crops are also of considerable importance in some of these coun- 
ties, and the loss of these represents a large sum. Farming imple- 
ments, stock, and many of the small tenant houses in the bottoms have 
been washed away. ouses left standing are in many instances not in 
a fit condition for use. The total losses, judging from press reports and 
other available information, will aggregate nearly ten million dollars. 
The number of people who are left without means of sustenance is 
very large. The towns which have suffered most are Calvert, Brook- 
shire, Richmond, Sandy Point, Columbia, and Brazoria. While the 
water was well up in some of these towns no great damage resulted ex- 
cept to small settlements in low parts of the surrounding country. 
There was much suffering during the early part of the flood from 
hunger and exposure. Notwithstanding rescue parties were organized 
as rapidly as possible some of the sufferers were in tree tops and on 
houses for two or three days without food. Life saving crews were 
organized at Galveston and other points, and sent with boats to aid in 


the rescue. The Government boats at Galveston were ordered to the 
assistance of the sufferers. The efficient work of the rescuers pre- 
vented many fatalities, and it now appears that the total number of 
— as a result of the flood, will fall somewhere between forty 
and fifty. 

Action has already been taken by some farmers to plant other cro 
where cotton and corn have been destroyed. Some cotton will 
planted, but to what extent can not be even approximated. Efforts 
are being made toget the farmers in the flood district to plant a variety 
of crops. It is desired to make the district self sustaining as soon as 
possible, and many who have interests along the Brazos River con- 
sider this the best course to pursue. 

Col. John D. Rodgers of Galveston, who is one of the largest plan- 
ters along the Brazos River, went to his plantation as soon as he 
learned of the approaching flood with the intention of looking after 
his interests personally. r. Rogers makes the following statement, 
which will no doubt be of interest in connection with this report: 

‘‘The water around the quarters on my place was from 4 to 44 feet 
deep. It was at least 4 to 44 feet higher than in 1885, and from what 
information I can get it was at least 2} to 3 feet higher than in 1852, 
probably as high if not higher than in 1843. I remember the over- 
flowsof 1843 and 1852, but as I was then at different places it is diffi- 
cult for me to make comparisons. My impression is that it was higher 
in 1843 than in 1852, and the old citizens in the time of those floods 
said the rise of 1843 was greater than that of 1833. 

“Until the flood of this year we have had but two general overflows, 
in 1843 and 1852. The flood of 1885 was but partial; it did not over- 
flow more than half of my Bangg = The floods in former times 
have nearly always been in May, giving us plenty of time to replant 
and make a crop.”’ 


The highest and lowest water, mean stage, and monthly 
range at 128 river stations are given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivers are shown on the accompanying chart. The stations 
selected for charting are: Keokuk, St. Louis, Cairo, Memphis, 
Vicksburg, and New Orleans on the Mississippi; Cincinnati, 
on the Ohio; Nashville, on the Cumberland; Johnsonville, 
on the Tennessee; Kansas City, on the Missouri; Little Rock, 
on the Arkansas; and Shreveport, on the Red.—/F’. W. Krich- 
elt, Weather Bureau. ~ 


Heights of rivers referred to zeros of gages, June, 1899. 


- 2 
> 
2a = Highest water. | Lowest water. 
eee! 
5 Height. Date. Height.) Date. is 
Miles. Feet.| Feet. Feet. Feet.| Feet. 
St. Paul, Minn ........... 1, 957 14 11.0 | 22,23 5.7 1; 9.6 5.3 
Reads Landing, Minn.... 1,887 12 8.9 18 4.9 2| 7.2 4.0 
Wie ccccce cos 1, 822 12 11.8 | 18 7.1 1-3, 9.5 4.7 
North McGregor, Iowa.. 1,762; 18| 14.4 1921) 7.9 211.0, 6.5 
Dubuque, lowa.........- | 1,702 15 14.8 22-24 8.4 2,9,10 | 11.2 6.4 
Leclaire, Iowa. .........- | 1,612 10 9.4 24-26 5.4 12,18; 7.2; 4.0 
Davenport, Iowa ........ | 1,596 15 11.9 25 7.0 12,13 | 9.2 4.9 
Muscatine, Iowa......... 1,565 16 13.3 26,27 8.5 18 | 10.8 4.8 
Galland, Iowa...... 1,475 8 6.7 29 4.1. 5.4 2.6 
Keokuk, Iowa. .........- 1, 466 14 12.0 29,30 7-7 14,16,17 | 9.8 4.8 
Hannibal, Mo.. ........., 1,405 17 13.2 30 9.2 18,19 | 11.2 4.0 
Grafton, 1,307 B 16.3 4,5 12.3 21-23 | 14.1 4.0 
St. Louis, Mo .......+.... 1,264 30 24.8 14 19.8 26 | 22.4 5.0 
Chester, [ll......... sees 1, 189 36 20.3 15 15.5 27,28 | 18.2 4.8 
Memphis, Tenn .......... 843 33 22.4 1 16.1 80 | 19.1 6.8 
Helena, Ark 767 42 31.6 1,2 23.9 80 | 27.9 7.7 
Arkansas City, Ark...... | 685) 42) 87.5 1 27.2 80 | 82.6 10.8 
Greenville, Miss ......... 42| 31.8 1| 22.8 30 | 27.4 9.0 
Vicksburg, Miss......... | 474 45 87.1 1 27.4 80 | 32.2 9.7 
New Orleans, La ........ 108 16 13.5 1 10.2 290,380 | 11.9 3.3 
Missouri River 
Bismarck, N.Dak....... 1,201 14 11.8 27 7.9 1} 9.5 8.9 
Pierre, 8. Dak............ 1,006 14 11.5 28 7.5 2) 9.7 4.0 
Sioux City, lowa ....... 19| 14.0 8; 10.2 5| 12.0) 3.8 
Omaha, Nebr.....,.....+- 561 18 13.7 15,16 11.0 6 | 12.6 2.7 
Plattsmouth, Nebr....... | 888 17 10.5 30 7.9 6| 9.8 2.6 
St. Joseph, Mo........... 873) 10.1 7:8 7| 88! 28 
Kansas City, Mo......... | 280 21 21.4 11 16.6 8 | 18.7 4.8 
Boonville, Mo .......... 191 20 18.3 12 14.2 25 | 16.0 4.1 
Hermann, Mo...... «.... 95 24 18.3 13 13.5 26 | 15.8 4.8 
oines River. 
Des Moines, Iowa......... 150 19 9.2 17 4.8 7,8 | 6.8 4.4 
Illinois River. 
Peoria, Ill........e000+ 135 14 8.5 68 4.1 80; 6.8 4.4 
Beardstown, Il ......... 70 12 11.8 1,5,6 7.2 80| 10.0) 4.6 
Osage River. 
Bagnell, Mo........+. | 70 28 11.8 ll 2.3 27,28 | 5.9 9.5 
Gasconade River | 
Arlington, 58 16; —0.2 1 —1.0 23-30 —0.5 0.8 
Youghiogheny River. 
Confluence, Pa .......... 59 10 4.0 16 1.4 29; 2.3 2.6 
West Newton, Pa........ 23 2.2 83 0.4 2 1.2 1.8 
Allegheny River 
Warren, Pa... .......... | 297 7 2.5 1 0.4 25-80 0.9 2.1 
Clty, PO | 498 18 1 0.6 29; 1.8 2.3 
Parkers Landing, Pa..... 73 2 1 1.0 | 15,28,24/ 1.8 3.4 
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Heights of rivers referred to zeros of gages—Continued. | Heights of rivers referred to zeros of gages—Continued. 
| 
ss |g. | iss | 
se Highest water. Lowest water. ag | 2 ti | Highest water. Lowest water. | Zc 
2 
Weight. Date. Height, Date. | | Height, Date. Height. Date. | 
River. (Miles. Feet. Feet Feet. Feet. Feet. Ouachita River—Con. Feet.| Feet. Feet. Feet. 
Weston, W. Va.........- 161 18 2.5 2 0.6 8.3 | Monroe, La 40 22.4. 16 8.4 30 (19.4 14.0 
Fairmont, W. Va... 119 25 4.8 15 0.6 9,10 1.9 4.2 Atchafalaya Bayou. 
Greensboro, Pa. .. 81 18 10.5 15 7.8 10 «8.3 3.2 Melville, La.............. 100+) 80-05 1 | 26.3 30 4.2 
Look No. 4, Pa.......+++ 40 11.5 6 866.9 10 83 46 > Susquehanna River. 
River. | Wilkesbarre, Pa......... 178 14 0.8 12 0.0 0.8 
Johnstown, Pa.........-- 64 7 2.4 29 1.0 28 1.5 1.4 Harrisburg, Pa........... 7 17 | 2.6 2 1.0 24 1.6 
Red Bank Creek. | W. Br. of 
Brookville, Pa .........+- | 35 8 0.9 2 0.4 17,24 «(0.6 0.5 Williamsport, Pa........ 20 2.4 1.2 0.5 22,24 «41.3 1.9 
Beaver River. Juniata River. 
Ellwood Junction, Pa... 10 14 2.7 1 0.6 24 «61.8 «62.1 Huntingdon, Pa.*........ 36 863.0 10-30 1 0.5 
Great Kanawha River. Potomac River. 
Charleston, W. Va....... 61 30 10.0 15 4.9 2 6.9 5.1 Harpers nay: W. Va... 170 16 | 3.6 3 1.7 2-30 2.4 1.9 
New River | 9-11 16 | 0.2) 42 09 17 
Hinton, W. 95 14 5.0 1.9 24 2.6 8.1 chmoand, Va........ .. 110 12 | 0.9 14,1528 —0.2 3,25 0.3 11 
Cheat River. | Roanoke River. 
Rowlesburg, W. Va....--. 36 14 8.0 16 2.0 1,6-8,13 | 8.9 6.0 Clarksville, Va.......... 155 12 8.2 14 2.0 2% 3.4 6.2 
Ohio River. | Weldon, N.C. ..... 90 40 27.5 14 7.5 9,10 10.9 20.0 
Pittsburg, 7.2 16 3.2 6 5.5 4. Cape Fear River 
Davis Island Dam, Pa... 7.9 1 3.5 5.1 4.4 Fayetteville, N.C........ 100 38 14 2.5 5.1) 8.6 
Wheeling, W.Va.......-- 875 36 9.8 , 1 4.0 23 6.3 5.8 umber River. | 
Parkersburg, W.Va..... 785 36 11.8 2 6.0 30 8.0 5.8 10 17-19) 30 32) 3.8 
Point Pleasant,W.Va.. 708 39 14.6 8 5.0 30 8.3 9.6 Edisto River. 
Catlettsburg, Ky ........ | 651 5O 17.2 4 7.4 30 | 10.9 9.8 | Edisto, 8.C.............- 75 6 4.6 22, 23 2.8 8,9); 3.8 1.8 
Portsmouth, Ohio ....... 612 50 17.6 4 88 30 | 11.9 8.8 Pedee River 
Cincinnati, 499 50 18.7 5 11.0 13,28 | 13.6 7.7 Cheraw, 8. C. 145 15 1.0 2.8, 5.9 
Loutsville, Ky........+- 367 28 eo 7 5.8 14,15,30 6.6 2.1 Black River 
Evansville, Ind .......... 184 35 13.3 9,10 8.6 30 | 10.7 4.7 Kingstree, S.C .......... 60 12 1.7 1 1.0 20,21 1.4 0.7 
Paducah, #0 14.9 1 8.5 3012.1 6.4) Lynch Creek 
Catro, 1,073 45 27.9 1 21.5 30 | 25.3 6.4 Effingham, 8.C........... 35 12 4.1 23 2.6 32/ 1.5 
Muskingum River. Santee River. 
Zanesville, Ohio........ 7 0D 12.1 2 6.4 19, 8.3 5.7 St. Stephens, S.C........ 80 12 5.5 18 1.7 2 3.6 3.8 
Miami River. Congaree River. 
Dayton, Ohio..........+.- 69 18 1.7 1 0.9 29,30 1.3 0.8 Columbia, 8.C........... 37 15 1.1 M4 0.0 5 0.5 1.1 
ver. Wateree River. 
Mount Carmel, Ill........ 15 6.4 5 2.4 «64.0 4.0 Camden, 8.C..... ... 45 8.8 12 | 4.3 5.8 4.5 
Licking River. Waccamaw River. 
Falmouth, Ky...........- | | . 8.6 16 1.3 2.0 2.2) Conway, 8.C............- 40 7| 40 1.7 26) 283 
Clinch River. | Savannah River. 
Speers Ferry, Va.......- 156 20 5.38 0.2 9,10 9.4 5.6 Calhoun Falls, 8. C.....- 5.0 13 2.9 7,24,%5 3.4 2.1 
inton, Tenn............ 46 Ps] 9.5 16 3.4 12 4.8 6.1 ugus Bibs cece vscocsss 130 32 9.8 14 6.3 | 7.5 3.5 
Tennessee River. Broad River 
Knoxville, Tenn......... 614 28 3.1 16 0.1 4 SO | GS 3.7 13,26 2.3 323 2.6 1.4 
Kingston, Tenn.......... 25 3.7 2 1.4 24,25, 2.6 2.3 Flint River 
Chattanooga, Tenn.... . 430 33 6.6 17 8.0 2% 4.4 3.6 Albany, Ga .........++.+- 80 20 2.4 1,2 0.3 22 1.2 2.1 
Bridgeport, Ala.......... 390 4.5 16,18 1.4 7; 26 8.1 Chatahoochee River . 
Florence, Ala........... 20 16 3.8 1.2 30 «2.3 2.6 West Point, Ga.......... 239 20 4.1 15 2.5 23 3. 1.6 
Riverton, Ala............ 199 68 4.2 18, 20 0.7 29,30, 23 3.5 Coosa River. | 
Johnsonville, Tenn. .... 9 21 5.1 21,22 2.5 30 3.7) Rome, 2 4.0 14 1.7 23-2 2.2) 2.8 
Cumberiand River. Gadsden, Ala ........... 44 
Burnside, Ky ............ 454 4.9 3 1.6 2.5 3.3 Al 
Carthage, Tenn.......... 37 4 15 880) 25 27) Montgomery, Ala........ 25 «3.8 4 #12 BS 25 26 
Nashville, Tenn ......... | 3% 40 5.6 5,6 2.1 30 «(3.7 3.5 Selma, Ala............... 212 35 4.5 1 1.4 4,25 29 3.1 
Arkansas River. Tombi River. 
Wichita, Kans..... .... 72 10 6.3 10 1.6 1,2 8.5 4.7 Columbus, Miss.......... 285 33 —1.3 6) —2.9 3-23 1.6 
Webbers Falls, Ind. T... 15.9 5.0 28,30 8.9 10.9 Demopolis, Ala. ......... 155 35 1.2 1}; —1.9) 2) —0.7 3.1 
Fort Smith, Ark.......... | 16.3 15 6.3 30. 67-0) =10.0 Black Warrior River | 
Dardanelle, Ark.......... 250 21 16.4 16 5.7 30 10.3 10.7 Tuscaloosa, Ala ......... 90 38 2.0 1) -0.1) 32 0.5 2.1 
Little Rock, Ark......... 170 816.9 7| 7.0 115 9.9 Columbia River. | | | | 
White River. ) Umatilla, Oreg .......... 270 Ps) 25.2 21 17.1 1 21.4 8.1 
Newport, Ark....... «... 150 26 14.3 8 3.5 30 «67.4 «11.8 The Dalles, 4, ewece 166 40 43.0 2 28.5 1 36.3 14.5 
Yazoo River Willamette 
Yazoo City, Miss......... 11.6 1; 6.6 9.5 Albany, Oreg ............ 9 80 3 5.0 23 66 3.0 
Red River. Portland, Oreg .......... 10 24.2 23, 17.1 1, 21.1; 7.1 
Arthur City, Tex 688 Pz 17.4 19 8.3 8 11.3 9.1 to River. | | 
Pulton, Ark ...... 365 21.8 2 9.0 30 15.2 12.8 Red Bluff, Cal..... ...... 241 4. 1 0.9 29,30 1.7 3.7 
Shreveport, La .......... 449 29 12.5 3 9.7 1,12 11.2 2.8 Sacramento, Cal......... 70 b>] 17.2 6 12.0. 30 14.9 5.2 
Alexandria, La .......... | 189 33 11.5 9 8.6 16 9.9 2.9 | 
Camden, Ark ............ | #0 8 81.4 3 5.1 2 14.0 26.3) 1 Record for 30 days. 2 Record for 28 days. 


CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Rainfall is expressed in inches. 


Alabama.—The mean temperature was 79.8°, or 2.2° above normal; 
the highest was 105°, at Selma on the 23d, and the lowest, 49°, at One- 
onto on the 18th. The average precipitation was 2.54, or 1.87 below 
normal; the greatest monthly amount, 9.50, occurred at Daphne, and 
the least, 0.64, at Eufaula.—F’. P. Chaffee. 

Arizona.—The mean temperature was 78.8°, or 1.6° below normal; 
the highest was 120°, at Aztec and Parker on the 30th, and at Texas 


The average precipitation was 0.82, or 0.71 above normal; the greatest 
amount, 2.52, occurred at Pantano, while none fell at Buckeye and 
Sentinel— W. G. Burns. 

Arkansas.—The mean temperature was 77.3°, or 0.1° above normal; 
the highest was 102°, at Jonesboro on the 5th, and the lowest, 50°, at 
Witts Springs on the 18th. The average precipitation was 2.74, or 1.22 
below normal; the greatest monthly amount, 5.90, occurred at Pond, 
and the least, 0.20, at Luna Landing.—Z. B. Richards. 

California.—The mean temperature for the State, obtained by weight- 
ing the reports from 290 stations, so that equal areas have about the 
same weight, was 71.5°, or 0.5° above the June normal for the State, as 
determined from 201 records; the highest was 122°, at Volcano Springs, 
on the 13th, and the lowest, 23°, at Bodie on the 26th. The average 
precipitation for the State, as determined by the records of 300 sta- 
tions, was 0.57; the excess, as indicated by reports from 167 stations 


Hill on the 17th and 29th, and the lowest, 25°, at Prescott on the 2d. which have normals, was 0,30; the greatest monthly amount was 4.05, 
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~ oo Shasta County, while none fell at 44 stations.—Alezander G. 
cAdie. 

Colorado.—The mean temperature was 62.1°, or 1.0° below normal; 
the highest was 106°, at Lamar on the 18th and 19th, and Holyoke on 
the 19th, and the lowest, 18°, at Troutvale on the Ist. The average 
precipitation was 1.26, or practically normal; the greatest monthly 
amount, 3.48, occurred at Fox, and the least, 0.07, at Fort Morgan.— 
F. Hl. Brandenburg. 

Florida. — The mean temperature was 80.4°, or about normal; the 
highest was 104°, at McClenny on the 16th, and the lowest, 53°, at 
McClenny on the 18th. The average precipitation was 5.43, or 1.57 
below normal; the greatest monthly amount, 11.57, occurred at Plant 
City, and the least, 0.63, at Merritt’s Island.—A. J. Mitchell. 

Georgia.—The mean temperature was 80.2°, or 2.2° above normal; 
the highest was 106°, at Leverett, on the 8th and the lowest, 49°, at 
Jesup on the 19th. The average precipitation was 2.59, or 2.50 below 
normal; the greatest monthly amount, 7.84, occurred at Blakely, and 
the least, 0.55, at Putnam.—J. B. M , 

Idaho.—The mean temperature was 58.4°, or 1.5° below normal; the 
highest was 103°, at Hagerman and Oakley on the 18th and 17th, 
respectively, and the lowest, 17°, at Paris on the 8th. The average 
precipitation was 0.73, or 0.29 below normal; the greatest monthly 
amount, 1.76, occurred at Murray, and the least, trace, at Chesterfield 
and Downey.—S. M. Blandford. 

IUinois.—The mean temperature was 73.3°, or about 0.8° above nor- 
mal; the highest was 100°, at Ottawa on the 19th, and the lowest, 37°, 
at Chemung on the 16th. The average precipitation was 2.75, or about 
1.09 below normal; the greatest monthly amount, 6.55 occurred at Al- 
bion, and the least, 0.86, at Glenwood.—C. H. Linney. 

Indiana, -The mean temperature was 73.5°, or 1.4° above normal; 
the highest was 99°, at Vincennes on the 5th and 6th, and the lowest, 
38°, at Winamac on the 16th and Delphi on the 17th. The average 
precipitation was 2.86, or 0.75 below normal; the greatest monthly 
amount, 7.65, occurred at Vevay, and the least, 0.60, at La Port.—C. F. 
R. Wappenhans. 

JIowa.—The mean temperature was 70.7°, or about 0.7° above normal; 
the highest was 100°, at Clarinda and Stuart on the 18th, and the low- 
est, 42°, at Decoreh, Maquoketa, West Branch, and Ruthven on the 
16th, 17th, 12th, and 15th, res 
5.04, or 0.78 above normal; the 
curred at Logan, and the least, 1.10, at Lockridge.—J. R. 
tor; G. M. Chappel, Assistant. 

Kansas.—The mean temperature was 73.9°, or 0.1° below normal; 
the highest was 110°, at Viroqua and Wallace on the 19th, and the 
lowest, 40°, at Colby on the 6th. The average precipitation was 5.53, 
or 1.24 above normal; the greatest monthly amount, 11.17, occurred at 
Dodge, and the least, 0.58, at Viroqua.—T7. B. Jennings. 

Kentucky.—The mean temperature was 76.1°, or 1.0° above normal; 
the highest was 100°, at Bowling Green on the 27th and Paducah on 
the 5th, and the lowest, 44°, at Loretto and Marrowbone on the 14th. 
The average precipitation was 2.80, or 1.38 below normal; the test 
monthly amount, 5.54, occurred at Maysville, and the least, 0.14, at 
Canton.—H., B. Hersey. 

Louisiana.—The mean temperature was 79.8°, or 0.3° below normal; 
the highest was 102°, at Liberty Hill on the 3d, and the lowest, 50°, 
at Cheneyville and Mansfield on the 18th. The average precipitation 
was 5.76, or 0.51 below normal; the greatest monthly amount, 13.33, 
occurred at Sugar Experiment Station, and the least, 1.13, at Shreve- 
port.— W. 7. Blythe. 

Maryland and Delaware.—The mean temperature was 73.7°, or 1.9° 
above normal; the highest was 102°, at Boettcherville on the 23d, and 
the lowest, 36°, at Deerpark on the 17th. The average precipitation 
was 2.69, or 0.42 below normal; the greatest monthly amount, 6.24, oc- 
curred at Deer Park, and the least, 1.05, at Coleman.—0O. L. Fassig. 

Michigan.—The mean temperature was 65.9°, or 0.7° above normal; 
the highest was 98°, at Port Austin on the 4th and Coldwater on the 
7th, and the lowest, 22°, at Newberry on the 28th. The average pre- 
cipitation was 2.99, or 0.33 below normal; the greatest monthly amount, 
6.80, occurred at Calumet, and the least, 0.82, at Ionia.—C. F. Schneider. 

Minnesota.—The mean temperature was 65.4°, or about 1.0° below nor- 
mal; the highest was 95°, at Milaca on the 19th, and the lowest, 34°, 
at Mount Iron onthe 8th. The average precipitation was 6.36, or about 
2.00 above normal; the greatest monthly amount, 14.35, occurred at 
Minnesota City, and the least, 2.27, at Bermidji.—T. S. Outram. 

Mississippi.—The mean temperature was 79.6°, or 0.6° below nor- 
mal; the highest was 104°, at Brookhaven and Okolona on the 7th and 
23d, respectively, and the lowest, 52°, at Lake, Louisville, Pearlington, 
and Pontotoc on the 19th, 18th, 23d, and 18th, respectively. The 
average precipitation was 3.86, or 1.13 below normal; the greatest 
monthly amount, 9.20, occurred at Biloxi, and the least, 0.75, at Palo 
Alto.— H. E. Wilkinson. 


ctively. The average precipitation was 
greatest monthly amount, 11.99, oc- 
Sage, Direc- 


Missouri.—The mean temperature was 73.4°; the highest was 101°, at 
Gayoso on the 2lst, and the lowest, 42°, at Potosi on the 17th. The 
average precipitation was 3.98, or about 1.00 below normal; the greatest 
monthly amount, 9.05, occurred at Mount Vernon, and the least, 1.53, 
at Houston.—G. 


J, Connor. 


Montana.—The mean temperature was 57.8°, or 1.8° below normal; 
the highest was 96°, at Billings and Glendive on the 26th and 28th, 
respectively, and the lowest, 26°, at Adel and Fort Yellowstone on the 
8th and 6th, respectively. The average precipitation was 1.77, or 0.74 
below normal; the greatest monthly amount, 7.37, occurred at Wibaux, 
and the least, trace, at Billings and Fort Yellowstone.—Z. J. Glass 

Nebraska.—The mean temperature was 70.0°, or about 0.4° above nor- 
mal; the highest was 108°, at Baker City on the 18th, and the lowest, 
28°, at Kennedy on the 23d. The average precipitation was 3.83, or 
0.07 below normal; the greatest monthly amount, 11.76, occurred at 
Tekamah, and the least, 0.80, at Seneca.—G@. A. Loveland. 
Nevada.—The mean temperature was 63.5°, or 2.5° above normal; the 
highest was 102°, at Silver Peak on the 19th and 23d, and the lowest, 
24°, at Elko on the 6th. The average precipitation was 0.61, or about 
0.18 above normal; the greatest monthly amount, 2.62, occurred at Pali- 
sade, while none fell at several stations.—J. H. Smith. 

New England.—The mean temperature was 66.4°, or 1.5° above nor- 
mal; the highest was 99°, at Bridgeport, Conn., on the 7th, and the 
lowest, 30°, at Grafton, N. H., onthe llth. The average precipitation 
was 2.88, or normal; the greatest monthly amount, 7.37, occurred at 
Jefferson, Mass., and the least, 1.04, at Portland, Me., and Concord, 
N. H.—J. W. Smith. 

New Jersey.—The mean temperature was 72.3°, or 2.7° above normal; 
the highest was 103°, at Toms River on the 6th, and the lowest, 38°, 
at Charlotteburg on the llth. The average precipitation was 2.50 
or 0.88 below normal; the greatest month 2, amount, 4.34, occur 
at Englewood, and the least, 1.03, at Cape May City.—Z. W. 
McGann. 

New Mezico.—The mean temperature was 69.2°, or 1.1° below normal; 
the highest was 102°, at Gallinas Spring on the 20th, and Springer on 
the 11th, and the lowest, 17°, at Winsors on the 4th. The average pre- 
cipitation was 1.03, or 0.06 below normal; the test monthly amount, 
3.29, occurred at Winsors, while none fell at + cong M. Hardinge. 

New York.—The mean temperature was 67.5°, or 1.2° above normal; 
the highest was 98°, at Cedar Hill on the 5th, Poughkeepsie, Brent- 
wood, and Primrose on the 6th, Westpoint on the 7th, and Mount 
Morris on the 14th, and the lowest, 30°, at Oneonto on the llth. The 
ave precipitation was 2.39, or 1.32 below normal; the greatest 
monthly amount, 6.73, occurred at Carmel, and the least, trace, at 
Lyndonville.—R. G. Allen. 

North Carolina.—The mean temperature was 75.8°, or 0.5° above nor- 
mal; the highest was 103°, at Tarboro on the 8th, and the lowest, 39°, 
at Linnville on the 19th. The average precipitation was 4.07, or 0.29 
below normal; the greatest monthly amount, 8.16, occurred at High- 
lands, and the least, 0.84, at Settle.— C. F. von Herrmann. 

North Dakota.—The mean temperature was 62.4°, or 2.2° below nor- 
mal; the highest was 96°, at Woodbridge and Fort Yates on the 29th, 
and the lowest, 30°, at Glen Ullin on the Ist. The average precipita- 
tion was 4.02, or 0.18 above normal; the greatest monthly amount, 9.02, 
occurred at Towner, and the least, 1.40, ate New England City.— 
B. H. Bronson. 

Ohio.—The mean temperature was 71.5°, or 1.2° above normal; the 
highest was 102°, at Seaman on the 22d, and the lowest, 36°, at Orange- 
ville onthe 17th. The average precipitation was 2.96, or 0.56 below 
normal; the greatest monthly amount, 7.68, occurred at Pataskala, and . 
the least, 1.02, at Willoughby.—J. Warren Smith. 

Oklahoma.—The mean temperature was 73.7°, or 2.7° below normal; 
the highest was 106°, at Beaver on the 19th, and the lowest, 52°, at 
Tahlequah on the 18th. The average precipitation was 5.06, or 1.93 
above normal; the greatest monthly amount, 8.26, occurred at Hope- 
ton, and the least, 2.19, at Healdton.—J. I. Widmeyer. 

Oregon.—The mean temperature was 58.1°, or 1.3° below normal; 
the highest was 98°, at Beulah on the 15th, and the lowest, 17°, at Sil- 
ver Lake on the 5th. The average precipitation was 0.99, or 0.50 be- 
low normal; the greatest monthly amount, 3.51, occurred at Bay City, 
while none fell at P. Ranch.—B. 8. Pague. 

Pennsyluania.—The mean temperature was 69.9°, or 1.5° above nor- 
mal; the highest was 101°, at Wilkesbarre on the 6th, and the lowest, 
32°, at Dushore, on the 11th. The average precipitation was 3.51, or 
0.28 below normal; the greatest monthly amount, 5.97, occurred at 
Chambersburg, and the least, 0.65, at White Haven.—T7. FP. Townsend, 

South Carolina.—The mean temperature was 79.4°, or 1.9° above nor- 
mal; the highest was 105°, at Greenwood on the 9th and the lowest, 
48°, at Shaws Fork on the 17th. The average precipitation was 3.89, 
or 0.73 below normal; the greatest monthly amount, 8.55, occurred at 
Blackville, and the least, 1.38 at Santuck.—J. W. Bauer. 

South Dakota.—The mean temperature was 66.4°, or about 1.0° below 
normal; the highest was 108°, at Cherry Creek (P. O. Leslie) on the 
29th, and the lowest, 25°, at Rochford on the 7th. The average pre- 
cipitation was 3.69, or about 0.09 below normal; the greatest monthly 
amount, 7.86, occurred at Centerville, and the least, 0.96, at Hot 
Springs.—S. W. Glenn. 

Tennessee.—The mean temperature, 76.6°, was about 2.0° above nor- 
mal; the highest was 102°, at Madison on the 23d, and the lowest, 36°, 
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at Erasmus on the 18th. The average precipitation was 2.71, or about 
1.50 below normal; the greatest monthly amount, 6.14, occurred at 
Springdale, and the least, 0.12, at Madison.—H. C. Bate. 

Texas.—The temperature on an average for the month, determined 
by comparison of 42 stations distributed throughout the State, was 1.1° 
below the normal; there was a slight excess in a few localities over 
the northeastern portion, while there was a — deficiency ranging 
from 1.0° to 3.1° in all other sections, with the greatest over southwest 


Texas. The highest was 106°, at Sugarland on the 24th, and the) 


lowest, 49°, at Amarillo on the 9th. The precipitation on an average 
for the month, determined by comparison of 47 stations distributed 
throughout the State, was 3.88 above the normal. About normal con- 
ditions prevailed along the immediate east and west coast districts and 
over the extreme west portion of the State, while there was a general 
excess elsewhere, ranging from 1.00 to 19.06, with the greatest in the 
vicinity of Fort Clark; the greatest monthly amount, 22.32, occurred at 
Fort Ciark, and the least, 0.61, at El Paso.—J. M. Cline. 

Utah.—The mean temperature was 64.0°, or 1.6° below normal; the 
highest was 110°, at Saint George on the 30th, and the lowest, 21°, at 
Snowville on the 25th and Woodruff on the 6th. The average precipi- 
tation was 0.59, or 0.17 above normal; the greatest monthly amount, 
2.43, occurred at Tooele, while none fell at Kelton and Snowville— 
L. H. Murdoch. 

Virginia.—The mean temperature was 74.0°, or about 1.0° above nor- 
mal; the highest was 106°, at Doswell on the 7th, and the lowest, 40° 


| at Burkes Garden on the 18th. 


The average precipitation was 3.71 or 
0.02 above normal; the greatest monthly amount, 7.60, occurred at 
Hot Springs, and the least, 1.11, at Manassas.—Z. A. Evans. 

Washington.—The mean temperature was 58.0°, or about 1.5° below 
normal; the highest was 97°, at Kennewick on the 17th, and the low- 
est, 31°, at Monte Cristo on the 5th. The average precipitation was 
1.41, or 0.50 below normal; the greatest monthly amount, 5.81, occurred 
at Cedar Lake, and the least, 0.01, at Moxee.—@. NW. Salisbury. 

West Virginia.—The mean temperature was 72.0°, or 0.9° above nor- 
mal; the highest was 98°, at Eastbank on the 5th, New Cumberland, 
Upper Track, and Weston on the 24th, and the lowest, 35°, at Terra 
Alta on the 14th and 18th. The average precipitation was 4.99 or 0.91 
above normal; the greatest monthly amount, 8.93, occurred at Oceana, 
and the least, 1.46, at Huntington.—C. M. Strong. 

Wisconsin.—The mean temperature was 66.1°, or 0.2 below normal; 


the highest was 94°, at Prairie du Chien on the 20th, and Delavan on 


the 6th. The average precipitation was 5.54, or 1.35 above normal; the 
greatest monthly amount, 11.56, occurred at La Crosse, and the least, 
1.60, at North Crandon.— W. M. Wilson. 

Wyoming.—The mean temperature was 58.0°, or 1.5° below normal; 
the highest was 103°, at Bitter Creek on the 17th and Carbon on the 
30th, and the lowest, 14°, at Rock Springs onthe 7th. The average pre- 
cipitation was 1.82 or slightly above normal; the greatest monthly 
amount, 5.50, occurred at Rock Springs, and the least, 0.18, at Evans- 
ton.— W. 8. Pavmer. 


SPECIAL CONTRIBUTIONS. 


RECENT PAPERS BEARING ON METEOROLOGY. | 
W. F. R. Puriiurpes, in charge of Library, etc. 


The subjoined list of titles has been selected from the con- 
tents of the periodicals and serials recently received in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
cognate branches of science. This is not a complete index 
of the meteorological contents of all the journals from which > 
it has been compiled; it shows only the articles that appear 


to the compiler likely to be of particular interest in connec- 
tion with the work of the Weather Bureau: 


American Journal of Science. New Haven. Vol. 8. 4th series. 
McLean, G. Velocity of Electric Waves in Air. P. 1. 

Boletin Agricola y Meteorolégico. Barcelona. Aito 1. 

B. Marcha media anual dela temperatura en Barcelona. 
. 102. 

Bulletin Mensuel de Observatoire Carlier d’Orthez. 5me Année. | 
Leon, Henri. Orages dans les Pyrénées. P. 13. 
Marchand. Origine solaire des orages. P. 14. 

Piche, A. De la prévision du temps 4 courte échéance a l’aide du | 
barométre dans le département des Basses-Pyrénées. P. 17. 

Ciel et Terre. Bruxelles. 20me année. 

V. Ventosa. Direction du vent et la scintillation. P. 197. 

Russell, Cte. H. Nuages et Montagnes. P. 210. 

Spring, W. lemarques sur une note de M. Pernter, concernant 
la couleur bleue du ciel. P. 177. 

Comptes Rendus. Paris, Tome 128. 

e, W. Modification de la respiration des végétaux a la 
suite des alternances de température. P. 1410. 
Gutton, C. Comparaison des vitesses de pro tion des ondes 
électromagnétiques dans |’air et le long des fils. P. 1508. 
Geographical Journal, London, Vol. 14. 
Murray, (Sir) J. Temperature of the Floor of the Ocean, and 
of the Surface Waters of the Ocean. P. 34. + 

Nature. London. Vol. 60. 

Review of A. J.Henry. Wave or billow clouds. P. 235. 


La Nature, Paris, 27 année. 
Jullien, O. Uncyclone. P. 42. 
Meteorologische Zeitschrift. Wien. Band 16. 
Koch, K.R. Ein Normalbarometer. P. 193. 
Hann,J. Einige Ergebnisse der meteorologischen Beobachtungen 
am Observatorium Vallot auf dem Mont Blanc. P. 198. | 
Billwiller, R. Ueber verschiedene entstehungsarten und Er- 


| 
| 
| 


scheinungsformen des Fiihns. P. 204. 
in, ungeheuren Regemengen am Fusse des Kamerun- 
Pik. P. 215. 


Beyerlein, Fr. Einige Versuche tiber den Wasserverlust bei: 


Regenmessungen durch Verdunstung und durch Befeuchtung 
des enmessers. P. 217. 

Rona. Die (iewitter in Ungarn. P. 219. 

Prohaska,K. Gewitter und Hagelschlag am 9 August, 1898, in den 
Ostalpen. Wetterschiessen. P. 224. 

Prohaska,K. Gewitterin November 1898in den Ostalpen. P. 226. 

Penck, A. Ein mysteriiises Phiinomen der Geophysik. P. 227. 

Reimann. Die geometrischer Verhiiltnisse des Nordlichts vom 
9 September, 1898, um 9.45 p.m. P. 230. 

Wolfer, A. Wirbelsturm zu St. Vincent. P. 232. 

L. E. D. Philosophical Magazine. London. Vol. 48. 

Waidner, C. W., and Mallory, F. Comparison of Rowland’s 
Mercury Thermometers with a Callendar-Griffiths Platinum 
Thermometer; Platinum Thermometer with a Tonnelot Thermo- 
meter Standardized by the Bureau International; Reduction of 
Rowland’s Value of Mechanical Equivalent of Heat to Paris, 
Nitrogen Scale. P. 1. 

Milner, S. R., and Chattock, A. P. Thermal Conductivity of 
Water. P. 46. 

Enott, C. G. Reflexion and Refraction of Elastic Waves, with 
Seismological Applications. P. 64. 

Maclean, G. V. Velocity of Electric Waves inair. P. 115. 

Fisher, O. Residual Effect of Former Glacial Epoch upon Under- 
ground Temperature. P. 134. : 

Rayleigh, Jord. Theory of Anomalous Dispersion. P. 151. 

Chree, C. Denudation and Deposition. P. 156. 

Quarterly Journal of the Royal Meteorological Society. Vol. 25. 

Bayard, F. Campbell. Government Meteorological Organiza- 
tions in Various Parts of the World. P. 69. 

ae Report onthe Phenological Observations for 

98. . 133. 
Davis, William Morris. Circulationof the Atmosphere. P. 160. 
Scottish Geographical Magazine. Vol. 15. 
(Review of T. H. Engelbrecht). Zones of Cultivation. P. 365, 
Symons Meteorological Magazine. London. Vol. 34. 

Clayton, H.H. Recent Recurrence in Weather; Lunar or 30-day 
Period. P. 68. 

Jones, J.H. Black Rain. P. 73. 

Das Wetter. 16 Jahrgang. 
, Dr. Emil. Die wissenschaftlichen Grundlagen von Wetter- 
fiir kurze und solchen fiir etwas liingere Zeitriiume. 

121. 


Meissner, Friedrich. Barometer und Niederschlag. P. 129. 
Nippoldt, Jun.,A. Cirrus und sein Werth fiir Prognosen auf den 
niichsten Tag nach A. Stanhope Eyre P. 137. 
Zeitschrift fiir Instrumentenkunde. Berlin, 19 Jahrg. 
Sprung, A. Ueber den photogrammetrischen Wolkenautomaten 
und seine Justirung. (Fortsetzung P. 118. P. 131. 
Zeitschrift fiir Luftschiffahrt. Berlin. 18 Jahr. 
Hinterstoisser. Einige Daten iiber die simultanen Ballonfahrten 
am 24 Miirz, 1899, in Wien. P. 104. 
ger ~ Mechaniker Zeitung. Beiblatt zur Zeitschrift fiir Instrumenten- 
nde. 1899. 
Scheel, Karl. Temperatur und Druckmessung. P. 81, 89. 
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EXTRAORDINARY RAINFALL IN TEXAS. 
By H. A. Hazen, Professor, Weather Bureau (dated August 1, 1899). 


During the last four days of June, 1899, the heaviest rain- 
fall in the records of Texas occurred near the headwaters of 
the Brazos River and caused the disastrous floods in that val- 
ley. Turnersville, about 240 miles from the Gulf, had over 
33 inches of rain in ninety hours, and Hearne, some 80 miles 
toward the southeast, reported over 30 inches. Probably an 
area of nearly 2,000 square miles experienced a rain of about 
30 inches in less than four days. During the last twelve 
Junes rains of over 10 inches a month have occurred at 
19 stations, or less than two a month. In June, 1899, 12 sta- 
tions reported over 10 inches in only four days. The remark- 
able fact is that these rains occurred so far from the Gulf. 
Point Isabel, on the Gulf coast, reports no rain at all in these 
four days. Of the 100 stations reporting more than 10 inches 
in any one month in the past twelve years, over 80 per cent 
have been located more than 50 miles from the Gulf. It 
should be noted that the data studied are not strictly com- 
parable, because in 1888 the number of stations reporting 
rainfall in Texas was very much less than at present. The 
heaviest of the rains in the present June ogcurred on land 
gradually rising from 500 to 2,000 feet, and this is probably 
an important factor in their formation. The heaviest rain- 
fall in the world, sometimes over 200 inches in a single 
month, occurs at Cherapunjee, on the Khasia hills in India, 
and where the land slopes up to 4,000 feet above sea level. 

An examination of the weather maps shows the remarkable 
fact that there was no serious disturbance of the atmosphere 
in Texas at the time of these rains. On the morning of the 
27th there was a slight storm area between Galveston and 
Corpus Christi, but the only rain was 2.02 inches, at Galves- 
ton. The same evening Galveston had 0.68 inch, but this 
was practically all at this station during the four days. On 
the evening of the 27th all the winds on the Gulf coast were 
from the southeast, showing that the slight storm had ad- 
vanced entirely upon the land. The wind at Palestine, the 
nearest regular station, throughout the heavy rains was from 
the northeast, and steady at about 8 miles an hour. The 

ressure rose steadily at Palestine from 29.86 inches, the 
owest, on June 26 at 8 p.m. The total rainfall at Palestine 
was 7.42 inches. 

If we allow for the full effect of topography and for the 
impinging of north winds from an advancing high pressure 
area upon the south and southeast winds of the slight storm, 
we must still acknowledge their entire inadequacy to account 
for such heavy downpours as these. We must admit the 
great lack of facts on which to base a complete explanation. 
It is probable that the phenomena were analogous to those 
attending the so-called cloud-bursts, about the cause of which 
almost nothing is known. 


~ 


OBSERVATIONS AT RIVAS, NICARAGUA. 


The records contributed for many years by Dr. Ear] Flint, at 
Rivas, Nicaragua, include barometric readings. His present 
station is at 11° 26’ N., 85° 47’ W. The observations at 7:17 
a.m., local time, are simultaneous with Greenwich 1 p.m. The 
altitude of his barometer is 36 meters above sea level, but until 
the barometer has been compared with a standard it seems 
hardly pera 6 | to publish the daily readings. The wind 
force is recorded on the Beaufort scale, 0-12. When cloudi- 


ness is less than +5, the letter “F,” or “ Few,” is recorded. 

This station is situated on the western shore of Lake Nica- 
ragua, not far from the eastern end of the western division of 
the Nicaragua Canal. The volcano Ometepe, on an island in 
Lake Nicaragua, is about 10 miles northeast of the station.| 


Mr. Flint’s records occasionally mention the presence of clouds 
on the summit of this mountain. 

Dr. Flint’s reports to the Weather Bureau now embrace two 
distinct features, namely, the simultaneous morning observa- 
tions and the daily climatological summary, as given in the 
two following tables for each month. 


Simultaneous observations at 1 p.m. Greenwich (or 7:17 a. m., local) time, 


June, 1899. 
ar ~~ Wind. | Upper clouds. Lower Clouds. 
79 72 | ne. k 10 | ne 
79 71 | ne. 4 | cs. 
79 72 | ne. 3 es. 5 | sw. k. ne 
rer 80 75 | ne. 3 | cs., ks 10 | sw. k. Few ne 
80 76 | ne. ck. sw. =. ne 
ak. 
78.5 74 ne. k. 10 | ne 
74 ne. 0 | ck sw. k. ne 
76.5 73 | nw. kn. 10 | nw 
75.5 72 | ne. kn. 10 | ne 
74 | ne. kn. 10 | ne 
78 74° ne. k. 10 | ne. 
79 73 | ne. 5 | ck 
80 74 | ne. f.k. 9 | ne. 
80 73 | ne. f.k. 4 | ne. 
79.5 72 ne. f.k. 3 | ne. 
79.5 72 | ne. ak.,sk. 6 | ne. 
79 ne. k. 7 | ne 
80 74 | ue. as.,k. 10 | ne. 
76.5 73 ne. tetas ak.,k. 9 ne. 
79 76 ne. k. 6 | ne. 
79.5 75 | ne. k. 10 | ne. 
80.5 73 | ne. 5 | ck 9 | sw k. 1 ne. 
80.5 72 | ne. 5 | ck 1 | 
80 73 | ne. B f.k. 5 | ne. 
80 73 | ne. © ak. ne. 
80 74 ne. k. 10 | ne 
80 76 ne. k. 10 | ne. 
78.5 71 | ne. ck sw ak.,k 1/ ne 


Climatological observations for twenty-four hours ending at 7:17 a. m. local 
(or 1 p. m. Greenwich) time, June, 1899. 


Temperature. Wind. 3 
% 
Date. gid | #8) 2 
Bog 
= = = < 
° Inches. 
RS 74 ne. 5 5 0.00 
eng 90.4 78 ne. 6 3 0.00 
8? 76 ne, 5 9 0.00 
tenn 90.4 78 ne. 5 8 0.00 
89 76.5 | ne. 5 0.06 
89.2 78 “ne. 3 5 0.99 
87 76.5 | ne. 5 3 0.00 
cove S84 V7 ne. 5 10 1.15 
84 76 se. 4 9 0.62 
82 74.5 | ne. 4 10 0.00 
84.2 75 ne. 3 7 0.45 
82 76 ne. 6 9 0.13 
88 78.5 | ne. 5 8 0.00 
87.5 78 ne. 6 4 0.00 
88 78 ne. 7 6 0.33 
00600 84 78.2 ne. 4 0.31 
cr 84.4 75 ne. 3 0.00 
87.2 76 ne. 3 5 0.00 
0 89.5 77 ne. 6 5 0.00 
89 78 ne. 6 7 0.00 
meds as 87 78 ne 5 8 0.32 
ab sess 88 79 ne. 4 2 0.00 
ceeds) 87 738 ne. 6 3 0.00 
DD. 84 78 ne. 8 0.16 
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OBSERVATIONS AT HONOLULU. 


Through the kind cooperation of Mr. Curtis J. Lyons, Me- 
teorologist to the Government Survey, the monthly report of 
meteorological conditions at Honolulu is now made nearly in 
accordance with the new form, No. 1040, and the arrange- 
ment of the columns, therefore, differs from those previously 
published. 


Meteorological observations at Honolulu, June, 1899. 

The station is at 21° 18’ N., 157° 50’ W. 

Pressure is corrected for tem ture and reduced to sea level, and the gravity 
correction, —0.06, has been app. ed. 

The average direction and force of the wind and the average cloudiness for the 
whole day are given unless they have varied more than usual, in which case the ex- 
tremes are given. The scale of wind force is 0 to 12, or Beaufort scale. Two direc- 
tions of wind, or values of wind force or amounts of cloudiness, connected by a 
dash, indicate cha from one to the other. 

The rainfall for twenty-four hours has always been measured at 7:30 p. m., not 

nga ne n diame 


above grou round is 43 feet. and the barometer 50 feet above sea level. 
; During twenty-four hours preceding 1 p.m.,Green- | 
wich time, or 2:30 a. m., Honolulu time. po 
ture. ry 
Tem pera- =  Sea-level 
g ture, Means | Wind. 3 ‘pressures. 
Date. a | | =a 
90.02 71 (72 62.5 64 ene.nne 8 90.11 30.01 0.04 
30.00 73 67.5981 71 | 64.7 73 | ne. 80.08 29.9 0.08 
90.08 72 | 65.5982 70 | 64.5 68 ne. 8 80.06 29.99 0.00 
90.01 73 | 67 72 | 64.3 66 ne. (84 36 30.08 30.01 0.00 
90.00 73 | 67.5984 72 64.0 65 ne. 8-6 30.08 29.99 0.01 
6°... 90.00 73 | 67 [84 73 63.7 64 ene. 3-1 62-7 30.08 29.98 0.00 
© 29.90 68 | 66.5) 82 | 70 | 63.5 64 30/28 30.04 29.94 0.01 
90.01 73 | 65 | 68 63.0 ne. 30.05 | 29.97 0.00 
30.08 72 | 66 | 72 | 61.0 60 ne. | 4) 80.07 30.02 0.04 
30.00 71 | 66 | 70 | 62.5 64 nne. 4) 3 30.08 30.00 0.05 
30.00 71 | 66 [81 | 70 63.0 68 ne. 4/8 30.04 | 20.96 0.06 
80.01 72 6.5] (69 68.063 ne. 4 31 30.04 | 29.97 0.08 
13*..../ 30.00 71 66.5981 | 70 | 63.7 68 ne. 4) 37 30.05 29.99 0.05 
90.08 71 | 64,5183 69 63.0 67 nne. 8| 3 30.08 30.00 0.00 
90.04 72 6 71 60.360 2 24 30.08 30.00 0.00 
16..... 90.04 73 | 64 70 61.5 63 ne. 8) 80.07 30.01 0.00 
17. .. | 30.00 | 72 66 81 72 60.7 60 nenne. 35/ 5 30.07 | 29.99 0.03 
(80.01) 72 66.5781 69 62.7 65 one. 24 | 80.05 30.00 0.04 
30.04/71 | 66 [84 70 | 63.3 65 ne. 4) 30.07 30.02 0.11 
90.08 72 65.5782 69 62.5 65 nne. | 30.09 30.01 0.02 
20.9872 | 64.5782 70 62.0 63 |ne-nne. 38 1 | 30.09 29.98 0.00 
@..... 20.99/70 | 67 72 | 62.0 63 ne. 85 26 30.05 | 29.98 0.20 
30.00 74 | 66-5782 69 64.3 71 one. 3-5 88 | 30.03 | 29.98) 0.11 
| 90.02 74 | 66 82 72 | 62.7 ene. 5 | 3-8 30.06 | 29.98) 0.09 
| | 30.01'72 | 68 83 70 | 63.3 64 ne. 30.07 | 29.99 0.03 
2% ..... 29.98/72 | 68 [83 72 | 66.5 73 | ne. 3 3-8 30.06 29.98 0.11 
2.96/73 | 66.5781 | 70 66.0 72 ene. 8 4 30.01 29.93 0.01 
29.95/73 | 65.5183 71 | 63.0 63 ne. 80.01 | 29.94 0.00 
29.97/73 | 67.5]83 73 61.5 60 | ne. 8 80.08 29.97) 0.08 
29.95/70 | 65.5)83 70 | 64.5 67 ne. 
| | | | 
Means, 72.0 66.3 | 82.3 70. 8-8 | 30, 068/29.983)...... 
Depar- | 


Mean temperature for June, 1890 (64+2+49) +3=75.3°; normal is 76.1°. Mean 
pressure for June (9-+ 3) + 2 is 30.021; normal is 30.013. 
+These temperatures 


* This pressure is as recorded at 1 p. m., Greenwich time. 
are observed at 6 a. m., local, or 4: m., Greenwich time. ¢ These values are the 


means of (6-+9+2+49)+4. § Beaufort scale. 
SOME PHYSICAL FEATURES AND FLOOD CONDITIONS 
OF THE JAMES RIVER VALLEY.' 


By Epwarp A. Evans, Section Director, Richmond, Va. 


The sources of the James River have their rise in the ele- 
vated valleys of the central Appalachian range, about 1,800 
feet above sea level. Descending rapidly and flowing in a 
generally easterly direction, the stream crosses the valley of 


'The following is a selection of paragraphs from a paper under the 
above title, published in the Annual Summary for 1898 of the Virginia 
Section of the Climate and Crop Service. The general treatment of the 
subject by Mr. Evans seems to the Editor to offer an excellent model 
for similar work on other river basins. We have omitted only the 
a pon nag of the James River for the-year 1898 at Richmond 
and Lynchburg. The elevations of the zeros of the es are, re- 
spectively, 2.8 and 499 feet above mean sea level. The danger lines 
are, respectively, 12 and 18 feet above the zeros. Therefore, that — 
tion of the river below Richmond is essentially an arm of the sea.—Eb. 


Virginia through Botetourt County and forces its passage 
through the Blue Ridge at Balcony Falls, in the extreme 
southeast corner of Rockbridge County, at an elevation of 
about 700 feet above sea level, or about twice the elevation 
of the Potomac River at the point where it breaks through 
the same barrier. 

Entering the Piedmont district, it continues its easterly 
direction until it reaches the middle counties proper, when it 
swings abruptly to the northeast, which course it pursues 
until near the thirty-eighth parallel of latitude, when it again 
resumes its generally eastward trend, entering tidewater at 
the foot of the falls at Richmond. 

Its main tributaries are the Jackson, Cowpasture, Craig, 
and North rivers in the Appalachian and valley division, the 
Pedlar, Tye, and Rockfish rivers in the Piedmont division, 
and the Slate, Willis, and Rivanna rivers in the middle divi- 
sion. There are also several large tributaries flowing in be- 
low Richmond, but they are not material for the purpose of 
this article, which is intended simply to set forth briefly 
some facts concerning the area and soil conditions of the 
James basin, and the movement of flood waves from its head- 
waters to the head of tidewater at Richmond, or what may 
be considered as the flood district. 

It is interesting to note, as showing the physical character- 
istics of this great watershed, that nearly all of the rivers 
entering the James come in from the north, where the slope 
from the crest of the basin to the river level is gradual, and 
the area large. On the south side it is mostly abrupt and 
contracted, draining, as a rule, a narrow strip of land con- 
tiguous to the main stream. A striking illustration of this 
feature may be found in Campbell County, where the Falling 
River, which rises only some 5 miles from the James, flows 
southward into the Roanoke.’ 

A portion of the country immediately adjacent to the south 
bank of the James is, therefore, the northern limit of the 
watershed of all the Virginia rivers which pass out of the 
State into North Carolina. 

The counties and parts of counties comprising that portion 
of the James basin which is under consideration, are twenty 
in number, extending from the Alleghanies to the extreme 
eastern portion of the middle division, inclusive, a majority 
of which lie on the north side of the river. Their area, 
roughly, is about 4,390,000 acres. 

A brief description of their topography and soil character- 
istics may be admissible here, as germane to the subject to 
the extent that a steep land gradient and a hard, compacted, 
or loose, porous condition of the soil, affords some indication 
of the probable amount of water which will reach the drain- 
ing stream under various conditions of ae ee 

n the «Sarangi counties are found all the surround- 
ings favorable to rapid drainage. The face of the country is 
rugged and mountainous, with steep descents from mountain 
top to valley. Thesoil is loose and porous; shallow, except in 
the valleys, aud rests upon the solid rock, and hence all moisture 
in excess of that required to wet it may be expected to quickly 
reach its outlet. The dip of the basin is mostly eastward. 

In the valley counties of the basin, the contour of the land 
becomes generally undulating, with occasional spurs or head- 
lands of the Alleghenies and Blue Ridge projecting into it. 
The fall of the land is generally east and south over the 
northern basin, and east and north in the southern basin. 
The prevailing soil is a clay loam of great natural fertility. 
It lacks the looseness and porosity of the Appalachian soils, 
and shedsa larger percentage of moisture, especially during 

* Since this article first appeared I have been informed by Mr. Mur- 
rell, volun observer, at Coleman’s Falls, Bedford County, that on 


his farm the divide approaches to within a mile or a mile and a half 
of the river. Theupheaved rock takes a course parallel with the river. | 
for a distance of 50 miles or more.—E. A. E. 
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periods of heavy precipitation and over lands dipping steeply 
to the stream bed. The influence of the sharp, sudden thun- 
derstorms of summer is immediately apparent in the neigh- 
boring streams, the surface, like all clays, shedding water 
freely when it becomes wet. 

This region is subject to heavy thunderstorms and also large 
monthly amounts of precipitation during spring and fall, and 
in considering its outflow as aiding to produce freshet water in 
the James, it is important not to lose sight of these facts. 

Primarily, of course, the amount of precipitation depos- 
ited must be the main point as a basis for calculation. But 
previous or attendant circumstances, or features, should also 
receive their proper share of attention, as, for example: prior 
condition of the soil in respect to dryness or moisture, its 
ability to absorb or shed moisture, depth to subsoil, character 
of subsoil, and rate of precipitation. These Appalachian 
and valley counties may be called the upper drainage basin 
of the James. 

Proceeding to the watershed of the Piedmont and middle 
counties, we find the land rolling and very hilly, particularly 
on the lower slopes of the Blue Ridge, and falling gradually 
eastward to the tidewater division. The crest of the Blue 
Ridge is, geologically, the oldest land in the State, being the 
first to appear above the waters, and in its higher valleys 
originate most of the various streams which unite to drain 
this portion of the basin. In the Piedmont and parts of the 
middle counties basin is found a soil commonly known as 
“the red lands.” Generally, the soil is fertile, and the ex- 
posed decomposing rock, in many localities, furnishes fertil- 
izing ingredients, such as soda and lime, which, carried into 
the streams by washing rains, is deposited in the “bottom ” 
lands, making them exceptionally rich and productive. 

In 1607, Captain John Smith, speaking of tidewater Vir- 
ginia, said: “The vesture of the earth in most places doth 
manifestly prove the soyle to be lusty and very rich.” Had 
he applied this observation to these bottom lands, it would 
have been equally appropriate. 

The area comprised in this portion of the James watershed is 
larger than that of either the valley or Appalachian, and, owing 
to the rolling character of the country, an excess of moisture 
does not require much time to reach an outlet. The soil is 
mostly lighter and more porous than that of the valley basin. 

The main feeder of the James is the Rivanna River, which 
drains a region of large annual precipitation; it is subject 
to sudden rises to freshet height, which, entering the James 
at Columbia, make high water at Richmond generally within 
twelve hours. 

This is usually a late spring, summer, or early fall condi- 
tion, when thunderstorms are prevalent, and rises from this 
source, both large and small, may be easily traced on the 
hydrograph. A combination, with rises, coming down from 
the upper watershed, will produce the highest gage reading 
recorded at the Richmond station. 

It constitutes a source of immediate and pressing danger to 
the business interests of Richmond, whenever sufficient pre- 
cipitation occurs over its basin to cause 15 or more feet at 
Columbia, while for 19 feet flood warnings are issued. 

Among the many features of interest connected with high 
water in the James, may be mentioned one which has an im- 
portant bearing in estimating flood heights on the lower 
courses of the stream, viz, the flattening of the crest. From 
careful examination of the gage records at Lynchburg and 
Richmond, it is found that rises resulting from precipitation 
over the upper watershed (Appalachian and valley basins) 
will diminish in height from 1 to 2 feet on stages of 5 feet 
or less, and from 2 to 3 feet on stages between 5 and 12 feet. 
For the middle watershed (Piedmont and middle counties 
basin) flood water coming out of the Rivanna River shows, 
in a still more marked degree, this crest flattening. No daily 
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gage readings for Columbia are available, so that the differ- 
ence on moderate stages can not be determined; but for 
flood stages sufficient data are at hand to accurately estimate 
it. Comparison of Columbia stages of 19 feet, or more, with 
Richmond readings of the same flood wave, show a diminu- 
tion in the vertical height of from 9 to 12 feet. But the 
Columbia gage readings are, in a sense, abnormal, and strictly 
local, and by no means indicate the general height of the 
river. The Rivanna here enters the James at nearly right 
angles, and at a point where the latter river is narrow, and 
it results, therefore, that freshet water coming from this 
source is banked up against the south shore of the James, 
producing a congested condition, during which it attains a 
local height greatly in excess of that at points either above 
or below, before it is carried away. Therefore, much of the 
flattening of flood crests between Columbia and Richmond 
may be ascribed to this cause. 

In what are generally known as “ Rivanna freshets,” from 
50 to 60 per cent of the height at Columbia will reach Rich- 
mond. Combined with flood water from the upper basin, the 
percentage increases from 60 to sometimes as high as 70. 

The rate of flood travel is another highly important con- 
sideration. It varies with the amount of precipitation and 
watershed over which it is deposited. For that portion of the 
river above, or west of, Lynchburg, the information available 
is too meager to enable a satisfactory result to be arrived at, 
but from Lynchburg east to Richmond, the Weather Bureau 
readings will serve to show the time required for flood travel 
between the two points. 

The river chart for 1898, represents, practically, an aver- 
age year of water fluctuation and travel. It differs little in 
extremes or midstages from other years, not exceptional, 
and may therefore be used to determine the daily march, or 
progress, of a curve of high water. Summarizing the vari- 
ous rises shown thereon, it is found that upper river water 
will require from two to three days to pass from Lynchburg 
to tidewater, the difference in time depending on the volume 
carried; if accelerated by an influx from the Rivanna and 
other middle basin feeders, one and a half days are required. 

Rivanna basin water, from Columbia té Richmond, moves 
down in from twelve to eighteen hours, the latter time being 
for moderate stages. 

In the foregoing, the term “upper watershed ” has been 
considered as applying to the Appalachian and valley coun- 
ties drainage area, and “upper waters” as that portion of 
the stream contained in this watershed, while the middle 
watershed refers to the basin lying between the Blue Ridge 
and head of tide. Rivanna water belongs to this district, 
but is used distinctively on account of its preponderating 
influence in producing floods. 

<> 
RECORDS BY THE KITE CORPS AT BAYONNE, N. J. 
By H. L. ALLEN, Bayonne, N. J. (dated July 28, 1899). 

The following table, showing the results of thermometer 
observations at Bayonne, is in continuation of that published 
on page 11 of the MontnHity WeATHER Review for January, 
and is communicated by Mr. Henry L. Allen, on behalf of his 
colleagues of the Bayonne kite corps. The star in the fifth 
column indicates those cases in which piano wire was used. 
As nothing is said to the contrary, it is to be assumed that 
the temperatures at or just below the kite are as recorded by 
a Six thermometer and that the maximum temperatures, 
therefore, in general, refer to some layer of air near the 
ground, while the minimum temperatures refer to the highest 
altitude attained. The records for New York City refer to 
the Weather Bureau station, whose thermometer is 313 feet 
above the ground and 350 feet above sea level, and have been 
supplied by the Records Division from the self-registers kept 
at the New York station, 
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Thermometer ascensions made at Bergen Point, Bayonne, N. J., by the Bayonne kite corps. 


JuNE, 1899 


Ascension. Kite record. Local conditions. New York. Average daily temper- 
ature, observed by 
| Winds r. Eadie, at Bay- 
P.M. Temperature. Temperature. | | Temperature. onne, N. J. 
Date. Altitude. Beato-| Bad Wind Sky. Bes! - rs 
lp - nd- n- nd- rec- Veloc- Same Second Thirc 
2 Began. | Ended. Max. Min. ‘ning. ing. ning. ing. tion. ity. day. day. day. 
1 2 4 s 10 | "1 | 
H.M. H.M.| Feet. ° ° ° Miles ° ° ° 
61 | February 7, 1899..... 8 #0 9 4 400 — 23 | 2 23 22 nne. Cloudy. 28 2 ne. 20 24.5 25.5 11 
62 | February 11, 1899.... 9 50 10 10 200 12 8 | 12 2 nw Cloudy and snowing. 8 8 nw. 12 6 8 | 9 
63 | February 13, 1899.... 3 00 3 30 100 10 6) 10 10 now Cloudy; snowstorm. q 4 ne. 38 9 17.5 16 
64 | February 22,1899 .... 2 10 3 45 942" 56 49 56 56 Partly cloudy. 47 499) OW. 9 4.5 4 33.5 
65 | February 27, 1899..... 9 15/10 15 /......... 36 31 34 31 ow. Clear; moonlight. 40 | 40) nw. 86 40 
66 | March 2%, 1800....... 8 15 9 753 32 380 82 32. ose. Cloudy; snowing. | 31 31 se. 20 39 «(36.5 
67 | April 17, 1899......... 70 7 @ 300 52 | 48 51 50) WSW- Clear. | 59 58 on. 19 49.5 50.5 52.5 
68 | April 22, 1800......... 400 57 52 56 Clear. 55 52 ose. 13 48.5 59.5 57.5 
69 | April 22, 1809......... 906 9 17 300° 45 43 44 44 8w. | Clear. 48 7s. 10 48.5 59.5 | 57.5 
70 | April 22, 1800......... 9 3% 10 45 525° 48 43 44 4 Sw. Clear. 7 46 sw. 10 48.5 59.5 57.5 
71 | April 25, 1809......... 8 12) 9 50) 750" 66 61 64 61 | ssw Partly cloudy. O4 63 sw. 18 58 68.5 50.5 
72 | April 20, 1800......... 5 9 600" 66 58 66 58 sw. Clear. 58 56 ose. 14 57 
78 | April 20, 1809......... 9 32 10 OO) 300* 56 oS 56 56 BW. Clear. 56 SB Os. 12 57 65 72 
74 | May 6, 1800........... 5 5 55) 62 60 61 61 ssw. A cloudy. 58 59 ose. 8 59 64 
75 | May 6, 1800...... «... 8 2 10 2) 2, 100° 61 56 60 59 «ssw. Cloudy. 61 59 sw. 13 59 64 59 
76 May 20, 1800.......... 9 4 0 4) 500* nw. Partly cloudy. 533) 24 55.5 58 58.5 
77 | May 30, 1800.......... 10 17 12 08 715* 79 | 70 78 82 Ww. Partly cloudy. | 72 76 OW. 12 70 74.5 76.5 
(May 30, 1809.......... 350 5 1,667 73; 80 Partly cloudy. | 79 nw. 2 70 74.5 | 76.5 
79 | June 8, 1809.......... 8 37 10 4 605* 70 66 70 66 sw. P. cloudy to clear. 71 68 8. 7 74.5 71.5 
80 | June 8, 1800.......... 8 9 37 400 & 76 82 76 OW. Clear. 82 n. 14 78.5 68.5 
81 | June 12, 1800......... 9 32 10 17 410° 68 66 67 66 Sw. | Clear. | 67 66 -8e. 11 68 71.5 80.5 
8@ | June 19, 1800.......... 8 47 9 8 481 75 72 75 70 wsw. Partly cloudy. 75 75 sw. 7 73 80.5 75 
83 | June 23, 1800......... 8 SO 9 2 400 72 66 72 69 «sw. Partly cloudy. 66 66 Os. 12 68 79.5 74 
84 | June 24, 1809......... 406 4 3) 56s* 80 92 sw. Partly cloudy. 79 se. 8 79.5 74 75 
85 | June 24, 1800........ 8 5 9 #4) 325 72 | 68 72 one. Cloudy and shower. | 72 | 71 ne. 12 79.5 74 75 
86 | June 27, 1800......... 8 21 9 oO 600° 72 70 70 70 ssw. Partly cloudy. | 72 71 8. 2 73 73 71 
87 | June 29, 1800.... .... 8 20) 9 35) 1, 480* 70 6 70 64 nw. | Clear. 71 69 «nw. 21 71 69 68.5 
88 | July 1, 8 3 9 18) 600* 68 66 68 66 ss. 68.5 75 79.5 
89 | July 4, 1899... 11 O5t 12 003) 400° 91 91 91 s.tosw. Partly cloudy. 78.5 78 738 
9 | July 4, 1800. ......... 135, 5 2,400*° 90 80 90 88 se.tos. 78.5 78 78 


* Piano wire used. 


MEXICAN CLIMATOLOGICAL DATA. 


Through the kind cooperation of the Central Meteorologico- 
Magnetic Observatory, the monthly summaries of Mexican 
data are now communicated in manuscript, in advance of 
their publication in the Boletin Mensual. An abstract, trans- 
lated into English measures, is here given, in continuation of 
the similar tables published in the Monra_ty WEATHER REVIEW 
since 1896. The barometric means have not been reduced to 
standard gravity, but this correction will be given at some 
future date when the pressures are published on our Chart IV. 


Mexican data for June, 1899. 


2. Prevailing 
| 5g | Temperature. direction. 
| Feet. Inch. OF. °F. OF. Inch. 
Aguascalientes.......| 6,106 | 23.87 84.6 90.9 71.4 58 7.43 ese., 8. 
| 1,600 28.27 9.7 64.8 77.2 80 15.23 wsw ene.,sw. 
Culiacan Rosales (E. | 
| 399) 99.70 | 08.6) 63.5 85.8) )...... sw | ne. 
Durango (Seminario). 6,243 24.04 80.6 51.8 72.3 62.13 sw e. 
Leon (Guanajuato)... 5,034 24.20 89.1 58.4 68.7 63 ne. 
Mexico (Obs. Cent.).. 7,492 23.04 79.7 ™.0 62.4 67 «4.15 n. ne. 
Morelia (Seminario).. 6,401 23.97 78.39 %4 M49 78 | 7.22 s..se ne. 
5,164 2.02 4.6 53.6 68.7 78 10.10 nw. ne. 
Puebla (Col. Cat.)....| 7,172 | 23.35 81.9 50.9 655 82 9.90 ene,e. n. 
5,300 2501 95.2 56.8 71.1 70 6.50 n Sw. 
TUXPAN. 19 | 30.14 104.9 66.2 82.0 £78 9.49 wv. 
Zapotian (Seminario) 5,078 25.09 | 88.9 | 57.2 69.4 69 | 9.60 sse | @. 


THE PRECIPITATION OVER THE PACIFIC NORTHWEST 
AND THE POSSIBILITY OF HIGH WATER IN THE 
COLUMBIA FROM THE MELTING SNOW IN THE MOUN- 
TAINS. 

By B. 8S. Forecast Official. 

The Columbia River, with its tributaries, drains that por- 
tion of the United States west of the one hundred and eleventh 
meridian and north of latitude 42°, excepta portion of north- 
western Washington and southwestern Oregon. The greater 
portion of the eastern half of British Columbia is also 
drained by the tributaries of the Columbia. The total area 


+A. M. tMeridian. 


drained is approximately 350,000 square miles, or about 
250,000,000 acres; an area nearly equal to one-half of that 
portion of the United States east of the Mississippi. The 
main tributaries of the Columbia are the Snake, Clark’s Fork, 
Kootenai, Okanogan, Yakima, John Day, Deschutes, and Wil- 
lamette. The Snake drains southern and eastern Idaho. It 
has two principal tributaries, the Clearwater, and the Salmon, 
the latter being much the larger. Western Montana, and 
northern Idaho are drained by the Kootenai and Clark’s Fork. 
Eastern British Columbia is drained by lakes and streams all 
finally running into the Columbia. The Okanogon drains 
the northern portion of central Washington; the Yakima in 
Washington and the Deschutes in Oregon drain the eastern 
slope of the Cascades, and the John Day drains the southern 


slope of the Blue Mountains in northeastern Oregon. The 


Willamette drains the northwestern portion of Oregon be- 
tween the Coast and Cascade mountains, north of the Cala- 
-pooia Mountains. There are many other streams which are 
important tributaries to the Columbia, but for the purpose of 
this paper it is not necessary to mention them: 
_ The country drained by the Columbia is, for the most part, 
mountainous, or high plateau. There are many valleys, all 
having elevations of over 1,000 feet, and the greater number 
having 2,000 feet and upward. The plateau country ranges 
in elevation from 1,800 to 5,000 feet. The mountains range 
in elevation from 2,500 to 12,000 feet. The line of perpetual 
snow, in the region under discussion, ranges from 6,000 to 
8,000 feet. As few of the mountains have any considerable 
area above the snow line, it is seen that the winter’s snowfall 
is almost entirely melted each year and the water carried off 
| by the Columbia. 
_ For the six months, from May 1 of each year, the total pre- 
cipitation averages about six inches over the country drained 
by the Columbia, hence it is seen the rainfall occurring after 
the snow begins to melt is too small in amount to be consid- 
ered in this discussion. 

The precipitation over the country drained by the Colum- 
bia from October to April amounts to from 8 to 16 inches, 
and is principally in the form of snow; it settles and packs 


June, 1899. 


MONTHLY WEATHER REVIEW. 


253 


on the mountains and in the canyons and is always sufficient 
to produce a flood, if rapid melting occurs over the entire 
country. Should the melting occur at intervals or be gradual, 
as is usually the case, then high water occurs, but not a flood. 
A flood will not occur if the country drained by the Snake 
loses its snow before the snow melts from the upper Colum- 
bia country, but should the snow melt over both sections at 
the same time, as in 1894, a flood is inevitable. The greatest 
amount of snow is usually found in the mountains of north- 
eastern Oregon and northern Idaho. An examination of the 
physical condition prevailing over the Pacific northwest will 


make it clear why this isso. A very large amount of snow 
is found in eastern British Columbia and the northern por- 
tion of central Washington; in the other sections the snow- 
fall is of much less amount, hence it is not so important for 
the purpose of this paper. | 

In 1893-94, the greatest excess of precipitation occurred in| 
January, December, and March. In 1898-99, there was no 
month with any marked excess of precipitation occurring in | 
the entire district under discussion. Considering that a de- 
ficiency of precipitation occurred at all places named, and 
such was the case in 1898-99, it is reasonable to assume, and | 
it is assumed, that a similar deficiency occurred over the | 


colder in 1898-99 than in 1893-94, as follows: Spokane, 3.7°; 
Walla Walla, 12.4°; Idaho Falls, 3°, and Helena, 19.5°. At 
Baker City, owing to the warmth of J anuary, 1899, the past 
winter has been 2.7° warmer than the winter of 1893-94. This 
warmth was purely local at Baker City, and can have no ma- 
terial influence on the subject as a whole. 

The winter of 1893-94 had, on an average, over the country 
drained by the Columbia and tributary rivers, 10.22 inches 
of precipitation, and in 1898-99 it had 7.34 inches; or the 
former had 2.88 inches more precipitation than the latter. 
While this is true as regards the precipitation, the tem- 
perature record shows that the last winter averaged 5.2° 
colder than the winter of 1893-94. Considering the absence 


of the usual number of chinook winds during the last win- 
‘ter, and the almost continuous deficiency in temperature, the 


consequent increased accumulation of snow, for up to April 
1, there has been practically no melting, it is reasonable, 
‘therefore, to assume that there is, on April 1, 1899, as much 
or possibly more snow in the mountains than there was on 
April 1, 1894. This deduction from the actual records is 
proven by the reports from over 200 persons, living at the 
present time, nearest to the snow line. 

Assuming, then, that there is as much snow in the moun- 


surrounding mountain region; if this be true, then there was tains on April 1, 1899, as on the same date five years ago, it 
not the amount of snowfall in the mountains during the is apparent that the Columbia will have to carry to the ocean 
past winter that there was in the winter of 1893-94. Floods the same number of gallons of water during the next three 
in the Columbia do not depend so much upon the total pre-_ months that it carried in 1894. 

cipitation of winter, as upon the amounts of snow in the The amount of snow now in the mountains is sufficient to 
mountains when the thawing in April begins. It is well produce a flood, if May has a period of warm weather. If 
known that the influence of chinook winds removes great there are alternate warm and cool periods there is less possi- 
quantities of snow from the foot hills and lower mountains bility of a flood. If the warm weather covers Idaho and 
during the winter season, and an absence of chinooks or even Oregon before it reaches Washington, British Columbia, and 
normal temperatures will allow much of the snow that falls Montana, the water will not be as high in the river as it will 
during the winter to remain unmelted until spring. Such be should the warm weather invest the entire Pacific north- 


snow packs, hardens, and becomes a greater mass, for each new 
fall of snow adds to that already fallen and remains unmelted. 
These facts being established, the temperature conditions dur- 
ing the winter then become as important as the precipitation. 
[ Here follow statements giving the departure from the nor- 
mal temperature, at various places for the winters of 1893-94 | 
and 1898-99.—Ep. | | 
A summary of the these shows that the various places were 


west at the same time. 

It can safely be assumed that the river at Portland will 
rise to from 20 to 25 feet, and at Umatilla about 2 feet more; 
at The Dalles the height will be from 37 to 45 feet. These. 
heights will probably occur during the month of June; higher 
water in the river will prevail w temperatures much above 
the normal prevail during the latter part of May and the fore 
part of June. 


<> 


NOTES BY THE EDITOR. 


CLIMATOLOGICAL DATA FOR CANADA. 


The Annual Reports for the Meteorological Service of Can- 
ada for the years 1895 and 1896 have been published in 
quarto volumes, the previous reports for many years past 
having been confined to octavo. The new style gives room 
for the publication of much more climatological data than 
previously, and doubtless in future years the quantity will 
be still further increased. The Canadian stations are classi- 
fied as first-class when all observations are made three times 
a day; second-class, when temperature, wind, weather, and rain 
are observed three times a day; third-class, when only precipi- 
tation and the general state of the weather are recorded. First 
order (international program), when self-registering instru- 
ments are maintained for pressure, temperature, evaporation, 
and wind, as the Magnetic Observatory at Toronto; chief sta- 
tions, when all ordinary observations are taken at regular 
intervals not exceeding four hours; telegraph reporting sta- 
tions, when the observations are taken three times a day—at 
8 a. m., 3 p. m., and 8 p. m., seventy-fifth meridian time. 

There are one first order, about thirty telegraph stations, | 
about two hundred ordinary stations of the first, second, and 


third class, and eight chief stations whose records are given 
in the Report for 1895. The first part of the Report gives the 
monthly and annual summaries from telegraph and ordinary 
stations of the first class; sixty-four such stations are given 
on as many pages. Part II gives similar summaries for sta- 
tions of the second class; in all about one hundred and sixty- 
three stations are given on eighty pages. Part III contains 
the monthly and annual mean temperatures and total pre- 
cipitations for all stations; the mean temperatures are, when 
possible, computed by the formula 1/4(7+2+2x 9), other- 
wise by the average of the daily maximum and minimum or 
by the observations at various hours corrected to the daily 
mean by using the normals for Toronto; mean temperatures 
are given for about two hundred and twenty stations, as also 
the absolute maximum and minimum and the mean daily 
range of temperature; the monthly and annual rainfall is 
given for about two hundred and fifty stations, and the 
monthly and annual snowfall for the same. In Part IV the 
amount of sunshine, as registered for each day of the year, 


is given for fourteen stations, and the temperature observed 


every two hours for each day of the year at Regina, Kingston, 
Montreal, and Quebec, and for each hour at Toronto. These 
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hourly and bihourly observations give valuable data for de- 
termining the corrections needed to reduce miscellaneous 
hours of observation to the normal mean. 

The Report for 1896 appears in two volumes and has more 
than twice the bulk of that for 1895. During this year there 
were more than three hundred stations of observation, classi- 
fied as follows: Chief stations, 8; telegraph reporting sta- 
tions, 30; ordinary first-class, 17; ordinary leendaban 177; 
ordinary third-class, 68: sunshine stations, 14. Of course, 
some stations fall into two categories. At the chief stations, 
the telegraph stations, and a few of the special stations the 
observers are paid for their time, but at the great bulk of 
the stations the work is purely voluntary, and the thanks of 
the public are due to those who, in the interest of their 
country and of science, devote their time gratuitously to the 
work. There are thirty telegraph stations whose reports are 
received in Toronto before 9:30 a. m., and which, combined 
with fifty-four reports received by exchange from the United 
States, enable the director at Toronto to issue maps and fore- 
casts similar to those that are published at Washington. 
There are sixty-seven storm signal stations, thirty-two of 
which are on the Great Lakes. The daily forecasts are dis- 
seminated to agricultural communities and the general public 
promptly and widely. 

The second volume of the Report for 1896 is occupied by 
Part V, which part does not appear in the report for 1895. 
This large volume is wholly occupied with minute details of 
the results of observations at the chief stations during the 

ear 1896. There are eight chief stations, viz: Esquimault, 
B. C.; Winnipeg, Man.; Toronto, Ont.; Woodstock, Ont.; 
Montreal, Que.; Fredericton and St. John, N. B., and Hali- 
fax, N.S. For each of these stations the Report gives for 
each hour and day the complete record of the pressure, tem- 
perature, vapor pressure, relative humidity, cloudiness of the 
sky, the dry air pressure, the wet-bulb thermometer, and the 
dew-point. The whole record occupies 500 quarto pages and 
responds very closely to the requests of the International 
Meteorological Conference for the publication of detailed 
records at a few stations. It is a noble contribution of data 
needed for the study of climatology in its relation to every 
matter that interests civilized humanity. 


THE ANNUAL SUMMARIES OF THE CLIMATE AND 
CROP SERVICE. 


In looking over the annual summaries for 1898 of thirty- 
seven different sections of the Climate and Crop Service of 
the Weather Bureau, which are all that have been received 
up to date, one can but be impressed with the great mass of 

pular and valuable climatological data thus published in 

etail. Each summary consists of about five pages of nu- 
merical tables, three charts, and from three to seven pages of 
text. These summaries alone, without the accompanying 
monthly section reports, will when bound up together, pre- 
sent the general climatic conditions of the year in a form 
appropriate for many interesting studies into the relations 
between the climate on the one hand, and the agriculture, 
forestry, transportation, hygiene, and other important matters. 

We notice a very few cases in which the respective section 
directors have added-to these summaries some special study. 
As the section directors have frequently been encouraged by 
the Chief of Bureau to publish special memoirs in each an- 
nual summary, it may be possible that other papers will be 
found in the summaries that have not yet been received, viz, 
those for Michigan and North Dakota. 

Mr. E. A. Evans, as section director for Virginia, has com- 
= a very instructive article on the a features and 

ood conditions of the James River Valley, illustrated by 
hydrographs for Lynchburg and Richmond. This study is 


especially in line with the investigations now being carried 
on by the United States Geological Survey. 

For California, Mr. McAdie gives a suggestive article by Mr. 
A. H. Bell, Weather Bureau observer, on the weather con- 
ditions along the coast of northern California. For Florida, 
Mr. A. J. Mitchell gives an instructive chart, showing the 
limit of freezing temperatures. For Georgia, Mr. J. B. Mar- 
bury reprints a short article by Mr. John Hyde, Statistician. 
For Kansas, Mr. T. B. Jennings reprints a portion of the 
annual snowfall bulletin of the Colorado section, also an 
annual summary for the University of Kansas. For Mis- 
souri, Mr. A. E. Hackett reprints a portion of Professor 
Hammon’s bulletin on frost prevention. For Nebraska, Mr. 
G. A. Loveland gives a small chart of the distribution of 
snowfall during the year 1898. (Is the total annual snowfall 
for the first and last months of a calendar year as important 
to agriculture as the total for the four or five months of con- 
secutive cold during one winter ?) 

For Maryland and Delaware, Mr. F. J. Walz gives diagram- 
matic curves, showing the relation between monthly normal 
temperatures or rainfall and the corresponding actual curves 
for the year, that are very instructive. The prevailing 
warmth of January, February, and March, the coldness of 
April, the warmth of the growing season, May 15 to October 
15, and the coldness of November and December stand out 
very clearly. 

Among these annual summaries we notice that those for 
Maryland, Iowa, New Jersey, and New York differ somewhat 
from other reports, possibly because published partly at the 
expense of the respective States. Iowa, in fact, compresses 
its annual summary into a single table appended to the 
monthly report for December. The annual summaries for 
Michigan, Nevada, New Jersey, and North Dakota have 
hitherto usually appeared as octavo pamphlets, but would it 
not in some cases be practicable, after printing off the octavo 
edition and before the type is distributed, to arrange the 
tables in a form appropriate to the quarto page and print a 
small edition for binding up with the monthly reports? 


THE CLIMATE ADAPTED TO TOBACCO. 


In the report of the Virginia section for May, Mr. E. A. Evans, 
Section Director, gives a summary of our knowledge of the 
soil and climate adapted to raising tobacco. So far as cli- 
mate is concerned, tobacco raising is profitable over a very 
wide extent of territory throughout the world. The range of 
climate that is found in the United States by no means ex- 
exhausts the adaptability of the plant; in fact, with to- 
bacco it is as much a question of soil as of climate. The 
climatic peculiarities of the regions in which the best tobacco 
is grown are not especially dwelt upon by Mr. Evans, but 
would make an interesting subject for study. The cultivated 
plant is evidently more susceptible to weather than the native 
tobacco of Virginia, and is, probably, the descendant of some 
variety imported by the early settlers, so that both soil and 
climate must be adapted to it. In general, the agriculturist 
labors to overcome the natural climate of any spot, and his 
resulting crop represents not the plant, or the soil, or the 
climate, but the intelligence of the skilled labor. 

We hardly know how one should proceed in order to obtain 
botanical or agricultural material for a fair comparison be- 
tween different climates as to their effect upon any given 
plant. The question of the relation between climate and 
crop belongs to the Division of Soils even more than to the 
Weather Bureau, since the meteorological climate must be 
considered in connection with the underground conditions. 
The roots have one climate, the leaves and the fruit have 
another; the crop results from a combination of both, with 
a very large admixture of agricultural skill. 
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THE DURATION OF THE GROWING SEASON FOR 1898. 


The Editor has extracted from the annual summaries of 
the Climate and Crop Service some details as to the length 
of the growing season, so far as it is controlled by tempera- 
ture, during the year 1898. The following table gives a sum- 
mary of the dates of the last spring and the first autumn 
frosts; it gives only the coca mean date for a State 
or section of a State. The actual dates at any station may 
have been ten or fifteen days earlier or later, but the total 
length of the season at any point in the State will scarcely 
vary ten days from that here given. 


Average date of frost. 


| | Length 
State. | 

| Last spring. First autumn. | 5®4800 

| Days. 
Georgia (southern) ....... | March 15..... October 26. ... ..| 226 
Georgia (northern)....... October 25........ 201 
South Carolina (coast)....... ... March 1...... November 28...... 273 
South Carolina (interior) ........... «+++ October 27........ 210 
North Carolina....... April 15....... October 2........ 194 

| April7.......- ‘tober 17.....-.. 
NOW Jersey... May 10...... ......... | 172 
West | April10....... October 20........ 180 
Texas (northern) | Aprill........ October 24 .......) 207 
March 20..... October 30........ 225 
Aprill........ October 25........ 208 
April7.... cece October 20........ | 197 
WISCONSIN May! September 20..... 143 
Minnesota (southern) May 5..... ... September 15... . 134 


Minnesota (northern) ......... September 9...... 


South Dakota. | Mayl.......06 September 21..... | 144 
California (northern coast) January 28... November 20.... 297 
arch 2..... November 15. .... 
California (southern) April? November 15 
| MLAY | m | || 
California (special regions) ...........- | May 189 


RIBBON LIGHTNING. 


The annual report for 1897 of the G. V. Juggarow Observa- 
tory Vizagapatam, India, contains some special remarks on 
the thunderstorms of that year. The sudden oscillations of 

ressure and temperature are shown by the self-recording 
instruments. On June 2 the record says: 


A light shower fell, with a gust of wind from the north, and lasted 
foran hour. The peals of thunder were not very loud nor frequent. 
The flashes of sheet lightning were very frequent, but there were onl 
a few flashes of forked lightning. One flash of forked lightning whic 
appeared to the south was particularly vivid, having the appearance 
we broad ribbon perpendicular to, and extending below, the horizon. 
The color of some flashes approached a light mauve, possibly due to 
the amount of dust in suspension in the atmosphere. 


So far as we know, the ribbon feature of lightning has 
hitherto only been detected by means of photography. This 
seems to be the first case in which it was apparent to the 
naked eye. 


UNNECESSARY TORNADO ALARMS. 


Under date of May 12, Mr. J. I. Widmeyer, section director 
for Oklahoma, says: 


Long-range forecasters, through their ignorant predictions of tor- 
nadoes, are causing much unnecessary alarm to the inhabitants of Ok- 
lahoma. Not a single tornado has occurred this year, very few in 
other years, and the Weather Bureau has not as yet issued a single 
forecast ‘‘ Conditions favorable for severe local storms;’’ but, in spite 
of this, every time a thunderstorm occurs, or a rain cloud appears in 
any part of the sky, accompanied by even moderate winds, every cave 
and cellar is filled with frightened men, women, and children. This 


undoubtedly causes more deaths as a result of exposure in these dam 
places than have been caused by ali the tornadoes that ever occurred, 
while the constant fear and excitement have certainly a tendency to 
cause nervous troubles. 


Of the three conditions necessary for the formation of tornadoes, 
two are distinctly local and can be ascertained by any one without the 
aid of a hygrometer or even a thermometer. Even should the two 
local conditions exist there need not necessarily be any cause for 
alarm, as the third condition which locates areas favorable for storms 
may be entirely absent. But when we have a temperature of about 
70° in the early morning and a sultry humid atmosphere during the 
forenoon, surface winds fitful and changeable, and when clouds are 
observed moving in both a northerly and southerly direction, with er- 
ratic changes, the southwestern sky in such cases should be carefully 
scanned, forshould danger be imminent it will come from that quarter. 
Tornadoes occur oftenest in the afternoon and evening, very rarely at 
night or forenoon. 


It seems wise and necessary for the officials of the Weather 
Bureau to improve every occasion to allay the unnecessary 
alarm that pervades the community whenever one mentions 
the subject of tornadoes. Twenty years ago, when the Bureau 
began to collect and publish fairly correct statistics relative 


-|to these storms, the sum total of their number and the at- 


tendant destruction was so large as to be very impressive. 
The figures gathered by the meteorological reporters, purely 
for meteorological study with a view to the prediction of 
storms, were converted by sensational writers into a most 
alarming picture of the condition of the atmosphere in this 
country. Kansas, lowa, and other portions of our fair land, 
became known as “tornado states.” Many were frightened 
away from these States, and those who remained suffered 
unnecessary terror. Out of the natural desire to avoid a 
reputation for frequent tornadoes there grew a widespread 
determination to avoid the use of the word. Good citizens 
would allow that on very rare occasions they had an occasional 
“twister” or cyclone, a whirler or cloud-burst, a hailstorm 
or hurricane, but never a tornado. Newspapers shunned the 
word and insisted on using evasive terms. 

In 1884 the Editor prepared for the proposed fourth edition 
of a little pamphlet entitled: “Weather Maps and How to 
Use Them,” a table of relative frequency that clearly showed, 
not only the small chance of injury from tornadoes, but 
also that the chance was just as great in many small eastern 
States as in the large western States that had come especially 
under the ban of popular writers. One of the latter even 
went so far as to upbraid him with shirking his duty in that 
he did not join in the popular cry “beware of the western 
tornado.” 

There is really no more destruction done by tornadoes than 
by lightning, high winds, hailstorms, droughts, and floods, or 
other meteoric visitors. Fear and dread are inspired by the 
general knowledge that harm may occur, but fright and panic 
do not seize one until the dreaded apparition is at hand and 
visible. Fright is largely a matter of the nerves and the 
imagination; fear, of the intellect. Fright is not subject to 
reason, but fear may be so. By acareful, reasonable study of 
the maps of tornado tracks our observers will always be able 
to calm the minds of the citizens. It is unnecessary to re- 
sort to the caves and cellars, or to stop our ordinary avoca- 
tions for fear of a tornado, until we see the cloud in the 
distance, or are positively certain that one is about to pass 
near us. 


THE CAMPHOR BAROMETER. 


A recent number of the weekly bulletin of questions and 
answers, published by the Secretary of the French Associa- 
tion for the Advancement of Science, submits the following 
problem: 

How can we explain the formation of clouds, threads, and 
crystals that are produced in the so-called chemical or cam- 
phor barometer, which consists of a solution in alcohol of 
equal parts, of three substances, the nitrate of potash, cam- 
phor, the hydrochlorate of ammonia, if the glass tube that 
contains this solution is hermetically sealed, and the varia- 
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tions of temperature to which it is subjected have no influ- 
ence on the phenomenon ? 

This form of barometer is found everywhere in English- 
speaking countries under the names of “ the farmers’ weather 

ass,” “the domestic barometer,” or some other equally mis- 
Ruding title. In some forms that the Editor has tested, there 
is scarcely any apparent change in the clearness of the liquid, 
year after year. In other instruments, the crystals of cam- 
phor assume different forms, from day to day, which are cer- 
tainly very interesting to observe and study, but have nothing 
to do with the weather and storms, and even less than one 
would expect, with thecurrent temperature. To the meteoro- 
logist and farmer, these instruments have no value, but to the 
student of molecular physics, they are well worth an investi- 

tion. 
o The gas in the a= above the liquid being a mixture of 
air and vapor of alcohol exerts a very variable pressure upon 
the liquid below; the latter is saturated with the three chem- 
icals above mentioned, but as its temperature and pressure 
vary, it alternately rejects and absorbs a slight surplus of 
camphor. The A ee with which this change takes place 
appears to decide the question as to the crystalline or fibrous 
structure of the visiblecloud. Nearly all the changes in the 
appearance of the camphor cloud seem to depend upon the 
rate at which the changes of temperature take place, and 
the time that is given to the solid to collect into larger crys- 
tals and settle to the bottom or rise to the top, according to 
the relative density of different parts of the liquid. The 
ascending and descending currents going on within the liquid 
are slow and barely appreciable, but must have an effect upon 
its cloudy appearance. 


AN OBJECTIONABLE NEW METEOROLOGICAL TERM. 


The Weather Bureau does not adopt a new term or modify 
the usage of old terms until such change has come to have a 
well established meteorological and scientific use. Its own 
publications can only be made intelligible to its readers by a 
mutual agreement that each party adopt standard English 
both as to grammar and dictionary. Thus, when we predict 
a hurricane, it is not to be questioned that we mean an ex- 
tensive, destructive storm of wind, and we do not mean a 
thunderstorm or a tornado, or even, necessarily, a heavy rain. 
When we predict thunderstorms or tornadoes, we do not 
mean cyclones or hurricanes or general windstorms or dust 
whirls. When we predict blizzards, we do not mean “snow 
tornadoes.” This last expression is the newest addition to 
the sensational or Dolly Varden system of nomenclature that 
finds favor with some popular writers. So far as we know 
it first appeared in the North American Review for January, 
1899, page 121, where it is used by Dr. F. L. Oswald without 
any special definition, as though it were a term familiar in 
every day use. He applies it to the front of a blizzard “that 
flies 400 miles farther south before it gets finally arrested for 
trespass on the reservation of the actual Tropics.” He speaks 
of “the snow tornadoes that sweep from the polar regions to 
the very gates of the Tropics as distinctly an American in- 
stitution as * * * ,” and again, of “the much maligned 
snow tornadoes that traverse a bee line route equaling the 
distance from northernmost Norway to the center of the 
Sahara.” From these three expressions we judge that the 
snow tornado is equivalent to what is known in America as 
the blizzard and in Russia as the buran. 

The combination of saow and high wind, followed by very 
low temperatures, that constitutes the blizzard, has no right 
to be called a tornado. The violence of the wind does not in 
the slightest degree approach that of a tornado or even that 
of a well-developed hurricane. The wind of the blizzard is 


a straight-line, horizontal wind, sometimes rolling back on 
itself; the wind of the tornado has a steep ascent and some- 
thing of a whirl round a vertical axis. In the tornado a 
sudden barometric depression occurs and the air within a 
building expands outward and tears the building to pieces; 
in a blizzard there is no conspicuous fall in pressure, but a 
rapid rise as soon as the wind strikes the station. The tor- 
nado occurs in warm weather and has its origin in a cloud 
immediately above the station; the blizzard occurs in cold 
weather and has its origin in a very extensive mass of cold, 
dry air. 

Snow whirls, like dust whirls, have nothing tornadic in 
their nature or origin; they occur in connection with bliz- 
zards, but do not convert the blizzard into a tornado. 

One might as well speak of a tornado as a “ warm-air bliz- 
zard” as to calla blizzard a “snow tornado,” and we hope 
that neither expression will take hold of the popular fancy. 
The words blizzard and cold wave have come into recognized 
popular and scientific use since the Weather Bureau was 
established in 1870; they were expressive and frequently 
needed as convenient terms for daily use, but we hardly see 
the necessity for this newest term. We are curious to jearn 
whether there is any locality where the term “snow tornado” 
is in use. 

For the present the Montuty WearHeErR Review will con- 
tinue to use the words hurricane, typhoon, cyclone, low pres- 
sure, high pressure, thunderstorm, tornado, and blizzard in 
their well-recognized scientific meanings. 


WEATHER BUREAU MEN AS UNIVERSITY LECTURERS. 


Many of our colleges and universities have, during the past 
twenty years, expressed a desire to secure instructors in 
meteorology, but have expressed regret that funds are not 
available for the establishment of full courses of instruction 
in the subject. 

Fortunately, however, among the Weather Bureau officials 
may be found many who are willing to devote a portion of 
their time to the instruction of young men, and occasionally. 
the employes of the Bureau receive invitations to deliver 
courses of lectures that must, eventually, as we fondly be- 
lieve, lead to the full recognition of meteorology as an im- 
portant branch of study. 

The latest action in this respect has been that taken by the 
Board of Regents of the University of California, on June 16, 
when Mr. Alexander McAdie, Forecast Official of the Weather 
Bureau, was appointed “ Honorary Lecturer on Meteorology, 
in the University, for the academic year 1899-1900.” Prof. 
A. O. Leuschner, at the head of the department of civil engi- 
neering and astronomy, upon learning of this appointment, 
added: “I hope that we may now succeed in building up 
a department of meteorology in the University.” We can 
rot doubt but that many students of the subject will lis- 
ten to Mr. McAdie’s course of lectures, and that much good 
will be done thereby, but if a department of meteorology is 
to be built up in the University it must be done by the con- 
secration of one’s whole time and energy to that work, as is 
shown by the pioneer work done in this line by Prof. Wm. M. 
Davis and R. DeC. Ward, at Harvard University. 

We notice that by a recent decision of the faculty of Har- 
vard, meteorology has been placed on the list of subjects 
that may be offered for examination by young men who de- 
sire to enter the freshman class of that institution. This is 
in accord with the growing tendency to introduce the study 
of elementary meteorology into the high schools and prepara- 
tory collegiate academies of the country. 

uring the past year Dr. O. L. Fassig has not only com- 
pleted his own studies for the degree of Ph. D., being the 
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first one in America to receive that degree from an American 
university for work done in meteorology, but has also carried 
on a course of thirty lectures on climatology before the 
graduate students in the department of geology in Johns 
Hopkins University. He has also given lectures to the 
teachers of the public schools of Baltimore. During the 
coming year it is expected that the lectures to university 
students will be continued and a still more extensive course 
on climatology will be given to the teachers of the city. The 
recent efforts of this university to reach the teachers of pub- 
lic schools in Baltimore, though the lectures by Drs. Fassig 
and Shattuck have been remarkably successful and one might 
suggest that an effort be made, in a similar way, to reach the 
teachers in the whole State of Maryland. 

Why should not the State Normal schools and similar or- 
ganizations engage Weather Bureau men to carry on system- 
atic instruction in meteorology ? The Editor is often asked 
‘to recommend a good text-book. Why may he not also have 
an opportunity to recommend a g lecturer? Such talks 
as are given by many of our observers would, we are sure, be 
a welcome and popular addition to the courses of instruction 
in summer schools and other places where the teachers are 
accustomed to congregate, and where they get new ideas and 
advanced methods in school work. 


THE CONFLICT OF MAN WITH THE CLIMATE. 


A correspondent inquires whether Py have any influ- 
ence upon climate, and complains that the destruction of 
pine forests in southern Alabama seems to have produced 
disastrous droughts, and that the climate has entirely changed 
in that section. The following extracts from the Editor’s 
reply are applicable to occasional similar complaints from 
other parts of the country: 


You will find much information as to the influence of trees upon 
climate in Bulletin No. 7 of the Forestry Division of the Department 
of Agriculture. As to the general influence of vegetation upon the 
weather, this matter has been discussed in a popular and indefinite 
manner for many generations, but the technical or scientific discussion 
has long since been abandoned, as it is certain that the influence of 
vegetation upon the weather is quite me Ee Mg Our weather at 
the ground depends upon the clearness of the sky, and that depends 
principally upon the clouds, which in turn depend upon the moisture 
in the air. the fundamental question is whether the air is ascending 
to make clouds or descending to make clear, dry weather, or whether 
moist air will cool by radiation and form a temporary fog during the 
night. 

With regard to any possible injurious change in the amount of rain- 
fall or in the climate in your locality, which seems to be the feature 
that you especially refer to, I would say that the records of the past 
century do not support the idea that there has been any permanent 
change. Everywhere throughout the globe the rainfall is subject to 
great variations as to its amount and the manner in which it falls; 
sometimes at night and sometimes by day; sometimes in many little 
showers and sometimes in a few heavy floods; sometimes droughts in 
summer and rains in winter; at other times rains in summer with dry 
winters, but no steady secular changes are known. The oscillations 
are so frequent and sometimes so extreme that they set at naught all 
attempts to foresee them. In general, droughts that really injure 
vegetation are not confined to small regions, but extend over half a 
continent, and may move slowly but regularly around the whole globe 
in the course of two or three years. The injury done -' a drought is 
due, not so much to the lack of rain as to the drying influence of the 
air and the wind. Often there is enough moisture in the soil, down to 
depths of 3 to 6 feet, to supply all the needs of vegetation during a 
ear’s drought, provided only it can be properly conserved ; but, in 
act, it rises to the surface and is wasted by the drying wind, in place 
of being utilized by the plant. Prof. Milton Whitney, Chief of the 
Division of Soils, has pointed ont ions in California where such 
great amounts of moisture are stored away in the deep soil and such 
admirable conditions exist in the surface soil that the moisture is con- 
served indefinitely and the plants thrive without either rain or artificial 
irrigation. - 

Inasmuch as we know that droughts and floods, storms and frosts 
must have frequently occurred in any given locality, therefore, when 
we cultivate the land and plant our crops, we do so in full knowledge 


of the impending chances of disaster, and have no right to expect un- 
mn ig es immunity and prosperity. Never in the history of the 
world has it ever been possible for any one to carry out to successful 
completion his schemes and plans without an intense struggle against 
all forms of opposition. In this struggle it is not so much the strongest 
will as ‘it is the highest intellect that succeeds. In the course of time 
almost every one, by studying his own surroundings, learns enough to 
enable him to achieve a moderate amount of success in any new enter- 
prise. So far as the weather is concerned, the Weather Bureau will 
send you the earliest possible p poy <a po so that you may take precau- 
tions against injury from wind or flood or frost. 

Man is so constituted that, although individuals may fail, yet the 
race, as a whole, is being steadily improved and developed by its 
conflict with nature. 


> 


WIDESPREAD AREA OF DROUGHT OR COLD. 


In connection with the severe winter and spring of 1899, 
the editor of the Boston Journal (April 8) calls attention 
to the curious psychic phenomenon that in New England the 
belief that the climate had become milder has now changed 
about, and old inhabitants are inclined to acknowledge that 
the old-fashioned winters have come back again. On the 
other hand, in the Southern States the popular belief is that 
the climate has suddenly become more severe, forgetting that 
equally severe winters have occasionally occurred in that 
section ever since the country was first settled. We must, 
therefore, conclude that there has been no change in the 
average climate of either the northern or southern regions. 

The Editor would call attention to the fact that in the South 
the severe winter of 1835 was preceded and followed by other 
winters of extraordinary harshness, and so was the memora- 
ble winter of 1886 and that of 1894-95, and so finally that 
of 1898-99. It might almost be accepted as a rule that the 
severest winters are but the climaxes of periods of unusual 
refrigeration. Between these cold periods come the warm 

ears. 

4 In the Monraty WeatTHER Review for 1896 we several 
times called attention to the fact that a disastrous drought 
is usually the result of the cumulative effect of several years 
of light rain or drought; also that such droughts are not 
confined to a small region, but move slowly during several 
years over the face of the globe. The gradual spread of the 
great cloud of vapor and dust ejected from the volcano of 
Krakatoa in July, 1884, lasted for several years. During the 
first few months it quickly surrounded the globe in the equa- 
torial region, then it spread slowly north and south until its 
influence was felt in latitude N. 60° and 8S. 50°. One can 
but suppose that this demonstration of the gradual overflow 
of vapor in the upper regions from the equator toward either 
pole also applies to frequent analogous overflows of hot 
air, electrified air, and possibly other meteorologic ele- 
ments. If this hypothesis be allowable, it will be worth 
while to seek for many diverse confirmations of the general 
rule that at any place throughout the globe any remarkable 
period of warm or cold, dry or wet weather is but the culmi- 
nation of a series of less remarkable phenomena of the same 
character. This idea can be best tested by a series of daily 
maps like those of the Bulletin of International Simultaneous 
Meteorological Observations, or by the monthly maps that 
Professor Hildebrandson has prepared. Such studies must 
lead to seasonal forecasts on a correct basis of observation 
and induction. 


RAINFALL AT HIGH STATIONS. 


The hydrographer to the United States Geological Survey, 
Mr. F. H. Newell, as also his assistant, Mr. Henry A. Pressey, | 
desire to call attention to the fact that inasmuch as Weather 
Bureau stations of all kinds are generally located in river 
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valleys or lowlands, therefore the records of rainfall repre- 
sent the valleys and not the hilltops. This is a very serious 
matter in mountainous countries, and especially in those 
portions of the United States where it is important to know 
the quantity of water available for irrigation. 

Mr. F. H. Brandenburg, of Denver, has labored with great 
success to overcome this difficulty in Colorado. By his un- 
ceasing efforts he has secured a large number of rain and 
snow observations at high altitudes where the rainfall is 
many times as great as in the valleys. It is now necessary 
to make a special effort of similar nature with reference to 
California, Arizona, and New Mexico, and, in general, for the 
whole arid and Plateau regions. Cases have occurred in 
western Montana, where the flow of water from a small 
stream was two or three times as great as the rainfall on its 
watershed, so far as that could be inferred from a few rainfall 
stations in the lower valley. Evidently these latter gave no 
idea whatever as to the rain and snow on mountain tops, 
from which the river derived its great excess of water. There 
can be no proper determination of the amount of water 
available for irrigation, and no explanation of the variable 
heights of water in the rivers unless we have a sufficient 
number of gages at high and low stations. Every opportu- 
tunity to secure a new rainfall observer should be gladly 
embraced. 


PHYSICS AND METEOROLOGY IN THE UNIVERSITIES. 


The progress of meteorology — not merely upon the 
observer and the compiler of daily weather maps, but more 
than anything else upon the education of the physicists who 
are attracted to this branch of science. The study of phys- 
ics embraces every detail of the many ways in which force acts 
upon matter. The study of heat, light, or electricity, is the 
study of the phenomena that are manifested when molecules 
and atoms interact upon each other. The study of projec- 
tiles, the flow of water in the rivers, the motions of the atmos- 

here, or the tides of the ocean is the study of the action of 
arger masses of matter under the influence of such forces as 
the attraction of gravitation, the repulsion due to heat, the 
centrifugal force due to inertia. We may experiment upon 
small quantities of air and aqueous vapor in the physical 
laboratory, and thus learn some of the details as to the phys- 
ical properties of the atmosphere; but the meteorological 
phenomena on a large scale can only be studied by means of 
the daily weather map and with the help of mathematical 
formule, or equivalent graphic methods peculiar to hydro- 


dynamics and thermodynamics. It is evident, therefore, that | pe 


important progress in meteorology is not to be hoped for from 
those who only frame hypotheses and speculations as to pos- 
sible laws that may control atmospheric phenomena. Such 
hypotheses are often important; it is well said that even the 
cleat statement of a difficulty, or of a problem, is already a 
long step toward its solution. But the solution is the final 
step that meteorology demands, and the one that is absolutely 
essential in order that we may really make true progress. 
Meteorology presents many unsolved problems, and many 
more will be recognized as time goeson. The successive steps 
involved in resolving these problems usually consist of (1) a 
series of successive hypotheses; (2) the testing of each 
hypothesis by comparison with observation and the laws of 
ghyeles; (3) the modification of the hypotheses until we 
attain one that harmonizes with all that is known on the 
subject. This process involves a training in mathematics 
and physical experimentation, and a development of an in- 
_ sight into the ways of nature that does not come naturally 

to every one. Sir Isaac Newton is an example of those who, 


by persistent thought and carefully checking every step by 


comparison with nature, at last penetrate into some of na- 
ture’s secrets. 

Most of us must be content to be good observers, computers, 
and workers. A few may become bold and successful fore- 
casters, but it is not likely that important additions to our 
knowledge of fundamental points in meteorology will be 
made by any except those who have gone through a severe 
training in the physical laboratories and methods of original 
research. Therefore, those interested in the progress of our 
science must look about with some solicitude inquiring what 
is being done in our American universities to turn the 
thoughts of earnest students toward meteorology as a branch 
of physics. Universities are distinguished from colleges in 
that they offer young men and women special opportunities 
for original research. They do not usually confer the degree 
of doctor of physics (Ph.D.) or doctor of science until the 
student has prepared one or more papers based on his own 
studies and saab, and containing some substantial additions 
toour knowledge. A slight examination of the titles of these 
theses during the past few years shows that scarcely one has 
taken for his subject any problem that is strictly meteoro- 
logical. This is probably not due to a want of interest in 
our science on the part of the student or the general public, 
but may often be traced back to the teacher omen” 4 The 
universities generally prefer to consider meteorology as a 
rather insignificant division of the physical sciences; some 
of them class it with astronomy, others with geography, but 
in general none of them give it any prominence in the curri- 
culum of studies, or have any special conveniences for in- 
struction therein. 

As many of our readers are turning their attention strongly 
toward meteorology, and inquiring as to courses of study and 
the attainment of the post graduate degree of Ph. D. in this 
science, we recommend them to examine the “ Graduate 
Handbook” for 1899, which is published by the Federation 
of Graduate Clubs, and is intended to show the present con- 
dition of graduate instruction. 

THE CLIMATE AND CROP SERVICE IN PORTO RICO. 


The Porto Rico Section of the Climate and Crop Service 
of the Weather Bureau was established in the summer of 
1898, and its publications have hitherto consisted of weekly 
bulletins, showing especially the condition of the crops. It 
was, of course, very desirable that the monthly reports of this 
section should be printed in quarto form, conformably to the 
general plan of publication adopted for all of the forty-five 
sections of this service. But both the difficulty and the ex- 
nse of such a publication in Spanish and English have 
hitherto stood in the way, and at first it did not seem possible 
to overcome these. But now an arrangement has been made 
by which the composition, chalk-plate work, and printing 
are done by Mr. E. A. Evans, Section Director at Richmond, 
Va., while the manuscript is supplied by Mr. R. M. Geddings, 
the Section Director at San Juan. It is, therefore, to the 
cooperation of these two directors and to their proverbial 
enthusiasm that we owe the publication of the report of the 
Porto Rico Section for May, 1899, as Volume I, No. 1 of the 
series. Possibly, the report for December, 1899, may be fol- 
lowed by a summary of the whole year so complete as to 
represent all that the Weather Bureau has done since the 
summer of 1898. 

This first number gives, as usual, full page sketch maps of 
Porto Rico, with the mean monthly temperature, wind, and 
rainfall for May, 1899. The isotherm of 80° F. probably 
skirts the greater part of the southern and northern coast 
lines; it cuts off a small portion of the eastern énd of the 
island and a much larger portion of the western end. A 
small area of mean temperature of 82° F. exists in the south- 
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western corner, but, doubtless, the 80° isotherm will again be 
found just off the coast. Within this large area of 80°, the 
mean temperature diminishes to 74° or less as we ascend into 
the mountainous interior. It is doubtless owing to the pre- 
vailing northeast winds that the small region of 82° lies 
southwest, viz, to leeward, of the mountainous region. The 
winds and mountains also control the distribution of rain- 
fall. The regions of small rainfall are two, viz, (1) in the 
southwest, where high temperature, minimum cloudiness, and 
descending winds prevail; (2) in the east where the northeast 
trade, after rising over the hills of Humacao and San Juan 
de Porto Rico, descend into Cayey and the valley of the 
Loiza, giving light rains and little cloudiness for a small 
portion of that region. The region of heaviest rainfall ex- 
tended from western Ponce to the northern coast; the rain- 
fall was also large at the extreme northeastern and north- 
western corners. 

The only stations for which the average rainfall is known 
so as to admit of comparisons are San Juan, Luquillo, and 
Mount Yunki, all three of which report less this year than 


‘the normal values. The greatest amount recorded anywhere 
was 11.36 inches at La Isolina. On the average of 11 stations, 
_there were 14 clear days, 10 partly cloudy, and 7 cloudy days. 
_The number of rainy days varied from 3, in the district of 
San German, to 11 or 12 in Arecibo and 19 or 20 at Luquillo 
and Mount Yunki, both in Humacao. 

It is evident that about twice as many meteorological sta- 
tions at carefully selected locations are still needed in order 
to better represent the distribution of rainfall. As the total 
area of the island is about 3,750 square miles, and its surface 
is very much diversified by hills and valleys, the 34 stations 
already established can only be considered as the first step 
toward the investigation of the many peculiarities of climate 
and the discovery of innumerable small regions adapted to 
the cultivation of special crops. 

Mr. Geddings has not only published his meteorological 
text in both Spanish and English, but has added, in both 
languages, an excellent article on coffee cultivation by Capt. 
A. C. Hansard, of Luquillo, which will be helpful to any who 
may think of undertaking a plantation in Porto Rico. 


THE WEATHER 


OF THE MONTH. 


By Aurrep J. Henry, Chief of Division of Records and Meteorological Data. 


PRESSURE. 


Atmospheric pressure was considerably higher than usual 
over all districts save the southern Plateau and the upper 
Missouri Valley. As compared with the preceding month 
pressure rose over the region extending from the Lakes and 
lower Missouri Valley southward to the Gulf and Mexican 
frontier, and fell along the northern boundary from the head- 
waters of the Missouri eastward to the mouth of the St. Law- 
rence. Pressure also fell markedly in California, Nevada, 


and Arizona. 


TEMPERATURE OF THE AIR. 
Average temperatures and departures from the normal, 


° Average | 
n Accuma- 
Districts. ES for the curr ent since 
curren month. anuary 1, 
month January 1. 
° ° ° ° 
New England ........+++++++9++ 10 65.3 2.1 + 1.0 + 0.2 
Middle Atlantic........--.+++++ 12 72.7 1.8 — 2.0 — 0.3 
South Atlantic ......-..seeeeeee 10 78.6 1.5 — 1.8 — 0.8 
Florida Peninsula .........-+++ 7 80.4 0.6 + 1.0 + 0.2 
East Gulf... 7 80.0 1.1 — 5.6 — 0.9 
West Gall cece 7 79.3 0.3 — 6.0 1.0 
Ohio Valley and Tennessee.... 12 75.5 1.5 — 4.2 — 0.7 
Lower LARS 8 68.3 1.2 + 1.3 + 0.2) 
Upper Lake ......--seeceeeeeees 9 63.3 0.9 — 5.1 — 0.8 
r Mississippi ...........-.. = §, 

Missouri Valley. 10 71.6 t —12.0 — 2.0 
Northern Slope 7 61.7 — 1.1 —24.3 — 4.0 
Middle Slope ..... 6 72.0 + 0.4 —10.6 — 1.8 
Southern Slope. ........+-+ «+++ 6 61.9 —1.7 — 0.5 — 0.1 
Southern Plateau .............- 13 76.1 —17 — 5.1 — 0.8 
Middle Plateau .........+--00++ 9 64.2 — 0.6 — 9.3 — 1.2 
Northern Plateau.............. 10 59.5 — 2.0 —11.8 — 2.0 
North Pacific. .......+-ceeeeseee 9 55.2 — 2.6 —11.2 — 1.9 
Middle Pacific ...........see00+ 5 62.0 t 0.1 —1.2 — 0.2 
South Pacific. .......e+-ceeeseee 4 66.8 0.2 — 1.5 — 0.2 


The month was slightly cooler than usual in parts of the 
upper Lake region and generally throughout the Rocky Moun- 
tain and Plateau districts. It was warmer than usual in the 
great Valley of California, and generally east of the Missis- 
sippi River. Maximum temperatures of 100° and over oc- 
curred in the interior of the South Atlantic States, the Rio 
Grande Valley, and on the plains northward along the one 
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‘hundredth meridian. Maximum temperatures ranging from 
100° to 120° occurred throughout the desert regions of south- 
ern California, in Arizona and southern Utah. 

In many localities the minimum temperatures of the month 
were remarkably low. Light to killing frosts were of fre- 
‘quent occurrence on the higher levels of Oregon, Idaho, Mon- 
tana, Wyoming, and Colorado. Killing frosts occurred in 

parts of Hardin, Marion, and Allen counties, Ohio, on the 
morning of the 30th. 
_ In Canada.—Professor Stupart says: 

In no part of the Dominion did the mean temperature differ much 

from the average. The greatest departure was in Assiniboia and 
Alberta, where it was 3° to 4° below, and the greatest departure above 
was in various small districts in the vicinity of Lakes Huron, Erie, and 
Ontario, where it was about 3°. In Manitoba, Quebec, and the Mari- 
— Provinces, the temperature was either just normal or a little 
above, 


PRECIPITATION. 
Average precipitation and departures from the normal, 
| 
Ae Average. Departure. 
| 
| of | 
Districts. 25 | Accumu- 
ES Current Percent- current lated 
| | Jan. 1, 
Inches. Inches. | Inches. 
10 2.46 83 —0.5 —0.7 
0000. 12 2.64 73 —1. —1.5 
10 3.36 65 —1.8 —2.6 
Florida Peninsula..........0.sssseesees 7 5.48 80 —1.4 —1.2 
7 4.29 84 —0.8 —7.8 
Ohio Valley and Tennessee............ 12 2.73 65 —1.5 —1.7 
8 1.79 50 —1.8 —2.4 
U 3.92 105 +0.2 —1.7 
North Dakota 7 3.94 100 0.0 —0.5 
Upper Mississippi Valley ............ . 11 4.78 104 +38 +1.4 
Missouri Valley 10 4.51 102 —1.8 
| Northern Slope va 1.65 62 —1.0 0.0 
| 6 5.16 163 2.0 0.4 
Southern Plateau ......... 0.68 147 —1.7 
| Middle Plateau 13 0.78 162 +0.8 
| Northern Platea...........csccceseces 10 0.54 40 —0.8 —~1.2 
9 1.46 62, —0.9 +4.2 
| Middle Pacific ............... 660688 5 0.47 82 —0.1 —1.9 
4 0.61 555 +0.5 —1.7 


Precipitation was unevenly distributed. Torrential rains 
fell in many places, while drought prevailed in others. The 
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drought in southern New England was broken during the 
first half of the month. Heavy rains fell over portions of 
Texas causing the most disastrous floods in the history of the 
State. Heavy rains also fell in Kansas and over a consider- 
able strip of territory extending in a northeasterly direction 
to Lake Superior. 

In Canada.—Professor Stupart says: 

The rainfall has been below average in the southern part of Ontario 
from the upper St. Lawrence Valley to the St. Clair River, and particu- 
larly so in the counties bordering on Lakes Erie and Ontario; in north- 


ern Ontario and quite generally in the other provinces it was either 
equal to or above average, the most marked excess being along the 


Iowa; 12th, Wisconsin; 13th, Nebraska and Iowa; 17th, Min- 
nesota, Wisconsin, and Iowa; 19th, Wisconsin; 20th, Illinois, 
New York, and Colorado; 21st, Nebraska and Iowa. 

Much damage was done by lightning. Reports were re- 
ea showing the death of 130 persons from lightning 
stroke. 


HUMIDITY. 
Average relative humidity and departures from the normal. 


north shores of the Georgian Bay and Lake Superior, and thence west-| 
ward to Alberta. 4 = 
ricts 
HAIL. | | | REE 
The following are the dates on which hail fell in the re- __| 
spective States: $ | $ 
Alabome, 4, 32, 38, 80. Azisons, 3, 23, 38, 24, 25. Arkan- Midate Northern Slope 
sas, 8,23. California, 2. Colorado, 2, 6, 7, 8, 9, 18, 16, 20, | South Atlantic +t: 
21, 22, 28, 25,28. Connecticut, 20, Florida, 1, 2, 3, 4, Hast Southern Plata ts 
15. Georgia, 29. Idaho, 3, 4, 5, 12, 13, 19,26. Illinois, 1, 
25,6 28.04" Indiana i, 7, 18, 30.” Towa, 2 13,14, 17, Lower | NorthPacite 
18, 19,22. Kansas, 1, 2, 3, 4, 13, 14, 22, 25,28. Kentucky, | 72) 44 | South Pacific Coast...) 
9. Louisiana, 5, 23,25. Maine, 20,27. Maryland, 1, 2, 4 Upper Mississippi 70 | =1| | 
9, 21, 24. Massachusetts, 19, 20,24. Michigan, 5, 6, 12, 13, ; 
18, 19, 21. Minnesota, 9, 10, 11, 12, 17, 23. Mississippi, 4, 7, Ee 
28, 28. Missouri, 1,4, 14,28. Montana, 5, 8, 11, 12, 13, 20, 22, , 
ATMOSPHERIC ELECTRICITY. 


25, 26. Nebraska, 1, 2, 3, 7, 8, 9, 10, 11, 12, 13, 15, 16, 18, 22, 
23, 24, 25, 26. New Hampshire, 5, 19,20. New Jersey, 6, 15, 
20, 24. New Mexico, 15, 16,28. New York, 6, 20, 21, 23, 24, 
25, 28. North Carolina, 8, 9,21,29. North Dakota, 3, 10, 15, 
16, 19, 21,22, 23, 29,30. Ohio, 1,6, 19,20,24,27. Oklahoma, 1. 
Oregon, 24. Pennsylvania, 1, 5,6, 20,23,24,28. Rhode Island, 
24. South Carolina, 1, 2, 11, 28,29. South Dakota, 1,2, 4, 10, 
21, 26. Tennessee, 8, 25,28. Utah,1,2. Vermont, 19. Vir- 
ginia, 1, 10, 25. Washington, 5, 26,28. West Virginia, 1, 6, 
20, 23, 24. Wisconsin, 2, 4, 12, 17, 18, 19, 22,27. Wyoming, 
1, 2, 3, 4, 19, 24. 


The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table I, which 
also gives the altitude of Weather Bureau anemometers above 


ground, 
Following are the velocities of 50 miles and over per hour 


registered during the month: 


Marimum wind velocities. 


| | | 
Stations. | | Stations. 3 
| 
Aisia 
_— | 
Abilene, Tex............. se. | Point ReyesLight,Cal.| 1 | 60 nw. 
Amarillo, Tex .......... 1 2 nw. 
Bismarck, N. Dak....... | 90) 52/ nw. nw. 
Cape Henry, Va......... | 9 50 | nw. | 11) 7) nw. 
cece ceccesce 29 65 | nw. 122, +70) nw. 
Mount Tamalpais, Cal... 1 6 nw. 13 nw. 
DO cece 72/| nw. 3 nw. 
mw. | Sioux City, lowa....... | 8] Sis. 
| nw. Williston, N. Dak...... | 6, 52) nw. 
29 66 nw. 


LOCAL 8TORMS AND TORNADOES. 


Severe local storms, some of which were tornadic in vio- 
lence, occurred on the following dates and in the States 
named: 

Ist, Kansas and Indiana; 2d and 3d, Iowa; 4th, Wisconsin 
and Iowa; 5th and 8th, Indiana; 10th, North Carolina; 11th, 


Numerical statistics relative to auroras and thunderstorms 
are given in Table VII, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, 
respectively. 

Thunderstorms.—Reports of 5,253 thunderstorms were re- 
ceived during the current month as against 5,455 in 1898 and 
5,305 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country were most numerous were: 24th, 311; 
Ist, 308; 20th, 276; 14th, 272; 28th, 261. 

Reports were most. numerous from: Pennsylvania, 265; 
Iowa, 256; Illinois, 248; Nebraska, 240; New York, 229. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are as- 
sumed to be the four preceding and following the date of full 
moon, viz, 19th to o7th. 

The greatest number of reports were received for the fol- 
lowing dates: 29th, 88; 28th, 38; 30th, 12. 

Reports were most numerous from: New York, 24; Wis- 
consin, 15; Iowa, Massachusetts, and South Dakota, 13; 
Minnesota, 12. 

In Canada.—Auroras were reported as follows: Grand 
Manan, 29th; Quebec, 3d, 28th, 29th; Montreal, 28th, 29th; 
Toronto, 28th, 29th; Kingston, 28th, 29th; Port Stanley, 
~y Saugeen, 28th; Minnedosa, 9th, 27th; Swift Current, 

th. 

Thunderstorms were reported as follows: Sydney, 14th; 
Halifax, 6th; Grand Manan, 5th, 6th, 7th, 26th; Yarmouth, 
6th, 16th, 25th; Ottawa, 20th; Charlottetown, 26th; Chat- 
ham, 21st, 29th; Father Point, 13th, 21st; Quebec, Ist, 5th, 
17th, 20th, 21st, 23d, 24th; Montreal, 5th, 17th, 19th, 23d; 
Bissett, 18th, 26th; Toronto, 6th, 7th, 8th, 14th; White 
River, 4th, 6th, 14th; Kingston, 5th, 6th, 7th, 19th, 20th, 
23d; Port Stanley, Ist, 4th, 5th, 6th, 7th, 14th; Saugeen, 
5th, 6th, 22d; Parry Sound, 4th, 6th, 7th, 14th, 20th, 22d; 
Port Arthur, 4th, 5th, 7th, 12th, 13th, 17th, 25th; Winnipeg, 
4th, 11th, 17th, 18th, 21st, 27th, 29th, 30th; Barkerville, 23d; 
Minnedosa, Ist, 3d, 16th, 17th, 23d, 26th, 28th; Qu’Appelle, 
11th, 12th, 20th, 22d, 23d, 26th; Medicine Hat, 10th, 11th, 
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22d, 26th; Swift Current, 7th, 10th, 11th, 20th, 22d, 26th, Average cloudiness and departures from the normal. 
| 28th, 29th, 30th; Prince Albert, 10th, 22d, 23d, 26th; Ed- ~-——— 2; ie 
| monton, 2d, 25th; Battleford, 11th, 22d, 26th; Bermuda, 
| 16th, 18th, 27th, 30th. Distriete. 
4 
| SUNSHINE AND CLOUDINESS. Middle | —0:8 | Norther Slope 
Pass wae the normal amount of sunshine in | £0 
e majority of districts. || Middle Plateau 2 
The distribution of sunshine is graphically shown on Chart. Ohio 0 Valley and Tennessee.| 42| | —08 
| VII, and the numerical values of average daylight cloudiness, | (}per Lake | Middle 
both for individual stations and by geographical districts, | South Pacific Coast........ 8.4) +01 


appear in Table I. 


DESCRIPTION OF TABLES AND CHARTS. 


By Atrerp J. Henry, Chief of Division of Records and Meteorological Data. 


For text descriptive of tables and charts see page 164 of Review for April, 1899. 
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Amarillo .......... 


Independence. 


Yuma... 


Middle Plateau 
Carson City ..... 


Winnemucca ... 
Salt Lake City... 


Grand J 


@ 
2 
2°53 


kane .... 


pais 
*Two or more dates. 


Red Bluff.......... 
ngo.. 


bispo. .. 


West Indies. 
Basseterre ..... 
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pain. 


Roseau.... 
omi 


Nore.—The data at stations ha 
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Kingston ..... 
Port of 8 


Cienfuegos .... 
Havana ....... 


Sacramento....... 
San Francisco..... 
Point Re 
Bridgetown .. 


S. Pac 
Santo 


Mount Tamal 


| shes. Valley. || 70| poms | || Jee 
| 7 15 89 4 14 87 | sw. | 21] 319 8.0. 
"29.05 +0.1 861 48 15 59 13 (48 /nw./12 914 7 
020000) —0.1 9 1 50 16 60 + 15 | 42) w. | 12) 8 12 10 
20.35 91/1 52 16 63 9 36) nw. 2 1014 6 
29.07 | +19 9 1 54 10 63 10 40\sw. | 4 618 6 
29.25 | 1 49 16 61 9 32 | (21215 3 
29.36 | 3 + 1.5 90 55 65 7 30 21511 4 
29.67 | B 93 58 17 68 +B 9 | 35 2311 13 6 
29.35 | 3% @ 5216 «64 _ 4 24 9 14, 74 0 
+ 2.4) 9 53 17 67 10 88 719 8 3 
29.43 "30 | 5817 69 9 33 11313 4 
‘ + 0.1 90 
po + 1.0 92 30 
2 + 0.8 | 87 | 
0.7 | 9% loose oe 
1 + 0.6 4 36 
t -+ 0.1 94 + | & 
‘ 3 — 0.1 | — 43 
neat P+1.6 98 47 
| 
| — 1.9 | 89 42 
10 ) 3.0 | 92 -- 82 B 
3 0 — 87 35 
x . | 88 ) 
5 8 —0.4 95 — 0.9 | 24 
| 2¢ 1—0.8 43 0.8 . | 46 
2—0.9 91 — 0.4 | 34 
4+ 0.5 100 1.5 | 48 | 
0+ 0.4 + 2.0 | 
2 | 8 +0.4 0.9 | 38 
0 + 1.7 100 0.0 . | 42 
8 % + 1.9 | | 32 
5 + 0.8 100 7.8 48 
x 3B —0.6 91 + 1.6 | 83 
% 0 x 1.5 | ris 36 | 4 
Southern Slope. | 5 —1. 12 18 
54 28.16 29. —1.8 93 68 2.2) 2 
Southern Plateau. — 
El Paso... ... 10 110: 29. |— 2.2 | 98 +33 
10 58 29. 1.2 96 + 0.3 24 
‘ re — 0.4 24 1.8 
| 70 | 20: 30; 0.1 .| 19 2.9 
59 | | 25. 29. | 
83 | 90 | 25. 29. — 1.8 2 | 3.2 
Northern Plateau. | 3. 90 15! 1 4.0 
ker City . 49 55 26.0 29. +0.5 90 
61 | 68 29.93 + .04 6H — 2.1 | 98 53 | 3) 17 
Fort Canby... ..., 10 | | 20-90 | 20.16 11.18 | 2.6) 
15 | 30. 30.14 -12 3.1 70 | 18 w. 24 w. 6 
121 | 20.06 | 90.11 .08 — 1.8 | 76 | 15 8) se | 10 1 
Roseburg.......... 56 | 67 29.50 30.06 -01 | 88 | 16 ne. | nw: | 30 6 
30.02 | 30 5a —2.7 61 | 28 nw. | nw.| 5) 16 11 
27.51 29 86 | 15 nw. | nw. | 11/24 5 
20.52 + 8.3 107 | 17 n. | 6 27 1 
29.79 | 29) — TI 33 98 | 16 sw. n. 6 25 3 
29.78 29 — 1.5 75 w. w. | 23 23 5 
1.1| @ | 16 | nw. nw. 19 
6.8+02 | | 
> 6 2 62) 41 59 4,969 | nw. 24 nw. | 11) 26 
| ior | | 2 56 | 32 58 8,282 | sw. | sw. 720 3 
102 61.4. 70 28 15 58 | 12. 57 4045 | nw. sw. | 117 5 8 
. 73 62-4 0.0 | 90 | 21 2 40 55 | 3,423 w. 20 | w. 19 
87 | 28 6 74/15) 8.57 98 7,108 |. Ble. |10 22 6 
| 80 | 30 30 74) 18 7% 4.32 |.......| 18 | 6,870 | 28 | 10 219 9 
9.96 79.4 92 12 5 71/21 74 7.01 |.....++| 18 | 4,659 ne. 29/ne | 2 14 14 2 
9.96 | 90 11 18 18 | 74 2.79 |......-| 12 | 6,145 | ne. | 12 4 17 9) 
9.67 | .| 80.0 ../ 93 | 30 10 71 | 22 72 0.84 |.......| 8 | 5,872 | me. | 29) se. | 1 3 13 14 
9.91 | 79.4 6 23 72 20| 74 7.44 16 | 3,844 0. | 17/ 15 615 9 
0.97 | 804 | 18 * 73/18) 73 5.56 |......., 23 | 3,709 ne. | 28 e. | 29 6 16 8 
9.95 | 79.8 91 | 22 6 74| 17 | 7.23 |+ 2.4 | 27 | 4,838 | 27 7 17 6 
9:90 | 20 cove] 98 | 22 6 73/19 7 2.20 11 | 3,200 ne. | 28 ne. 5 9 
9:98 | 784 90 | 27 14 71 | 74 6.81 |.......| 16 2.987 | n. 18 | 4) 19 
il »85 | 30 77 | 18 | 0.40 8 | 9,679 |e. |e. 
sf ving no departures are Fc 
t Received too late 
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Point Montara L. H 
Point Pinos L. H . 
Point Sur L. H........... 


Pomona (near).......... 


(Fahrenheit.) tion. 
: 
8 
sis a|s $ 
= a = 
° ° ° Ins. Ine. 
72 56 | 63.0 |..... « 
102 48 72.6 0.86 
69 36 1,30 
0.85 
86 30 59.7 2.96 
107 53. (83.0 1.25 
gs 54«72.7 «4.05 
107 56 «78.2 61 
102 55 «(0.46 
0.00 | 
38 60.2 0.64 
48 66.3 0.52 
112 4 #71.8 0.18 
92 438 65.8 0.96 
49 0.90) 
104 55 76.0 0.21 
72 4 «255.0 0.04 
93 42 68.3 1.61 
42 64.8 0.07. 
105 4 81.2 0.71) 
104 52 76.0 0.12 
0.83 
94; 82 6.2 0.14 
99 42 67.0 
95 39 64.2 0.67 
0.26 
114 65 93.2 0.00 
48 68.7 1.15 
100 56 673.3 «(0.68 
102 4 71.2 1.00) 
100, 44 74.0 0.79 | 
7 44 69.4 0.21 
gs 42 60.8 0.07 
105 52 82.8 0.58 
wh 48 71.1 0.28 
111 5479.6 
BEB 
85 38 57.8 1.48 
0.00 
108 51 78.7 60.55 
105 51 80.1 0.00 
85 3 463.7 0.39 
Lime Point L. 1.05 
Lodi 101 47 72.4 0.31 
ut 41 65.0 0.01 
93 37 66.3 0.65 
118 60 9.1 0.00 
109 42 #77.0 0.04 
ed* 107 52 77.8 0.08 
0.22 
1.71, 
104 49 73.1 0.40 
103 53 76.7 0.97 
108 52 78.9 0.00 
49 68.9 0.20 
98 38 73.1 0.32 
77 52 61.2 0.05) 
| 
7 438 66.3 0.47 
112 61 9.3 0.08 
91 40 64.2 0.91 
105 53. (69.4 380.25 
488 66.3 0.90 
OF 4 64.0 0.40 
47 «661.8 0.06) 
118 60 89.6 0.00. 
96 48 68.7 0.71 
60 83.3 0.57 
49 77.2 1.30 
41 68.0 
66.2 0.01 
0.00 
0.12 
2.13 
1.06 
0.04 
0.00 
0.15 
O.@ 
0.28 
68 47 54.9 0.02 
0.05 
0.00 
0.22 
104 43 70.4 0.73 
92 53 (62.6 30.51 
92, 37 62.4 0.18 
94; 5671.8) 0.56) 
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Temperature. Precipita- | Precipita- ~ 
(Fahrenheit.) | tion. P| tion. 
Stations. 5 | Stations. 
| 
n . 
= 
o | © | | Ins. 
| 61 
56 San Simon ®! ............ 
58 
97 | 62 2.5 
- 108) Texas Hill 
Tombstone .......... «++ | 
101 | 51 6 
100| 
102 | 9 cence 36 | 
Good water 108 52 
59 Arkansas. | 
103 54 61 
8 | 63 93 52 
98) 60 7 53 
01 52 Camdena.. 
102 60 51 
56 
Fayetteville............. 89 51 
eee 52 
Helenaa 
56 
Hot Springsa........... 93 53 
Selma cee 51 
55 (80.8 Marianna................ 
101) 82.2 Mossville ............... 84 
Wetumpka .............. 104) New Gascony............ 
Alaska. Newportd............... | 
Arizona. 
Allaire 
Pocahontas ............ 91 
Blaisdell *'.............. 115 | 
Bowle 102 | OF 
Camp Creek.............| 101 Russellville ............. 
Casa Grande*! .. ...... 105 | Silver Springs........... 91 
Champie Camp. ....... 112 95 
.........| 101 | 
Congress 06 
cose] 55 Washington ........-.... 89 
coos] 45 91 ( 
Fort Deflance...... ..... 91 32 Witts sees 0 | t 
93 | 31 California. | 
37 Agnew 92 
118) 55 96 I 
113 | 60 102 | I 
104 36 
98 40 Berkeley ................ 80 
93 58 98 
112 64 Blue Lakes City......... 107 
110 46 Boca®! 88 
-- 100 37 Bodie 80 | 6.0 
98 c 92) 32) 60.0 
120 Centerville*! ........... 100 5468.2 | 
57 78.2 P 
104 | 106) 85 77.3) | 
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| Temperature. | Prec recipita- 
Temperature. Precipita- Temperature. Precipita- | | 
(Fahirenbelt.) tion. (Fahrenheit.) _ ton. _@ahrenheit.) | on 
Stations. ‘ Be Stations. g : Be Stations g | Eg Be 
Rim ia ie | | je | | 
| | ont’ a—Cont’ ° ° © | Ine. | Ine. 
California—Cont’'d.  ° ° Ins. | Ins. Colorado—Cont'd. Ins. | se | 90.01 
Raymond........ 116 41 77.0 1.30 Leroy 35 | 78.2 | 4:49 | 
Represa .......+++ 100 50 73.2 «(0.43 Meeker al | Wausan 818 | 
| 108 49 | 72.5 0.90 Minneapolis............. 104 | | 
solena| % 63.6 0.70 | 1038 «52 | 85.0 | 1.60 
San Bernardino......... 104 41 70.0 0.95 Ruby ...... | 
8 56 68.3 0.71 San Luis 8f 30» «4557.8 | 0.46 | akely 
Santa 47 (61.4) 0.78 Smoky Hill Mine........ 89 28 56.0 pag! 
€2.8 | 0.00 T.S. | 40 | 66.6 | 2.18) | Diamond ........... 7.8 | 8.10 | 
Santa Paula... | 90) 50. 66.6| 0.00 | | O38 | 0.2 | Elberton | 80:8 | | 
Sierrs % 48 66.2 108 70.2 1.88 | Fort Gaines | 2.80 | 
Stockton 9 50 70.0) 3.50) Gillsville ..... 99 | 78.1) 1.94) 

87 30 «60.4 |) 1.79 Canton..... eine 94 42 66.8 6.44 -| | 

Templeton *'.. 105 40 65.6 | 0.45 Hartford a.... 5370. 
Truckee * 88 32 56.1 0.00 Middletown . 95 9. | 2.55 | pkin 
0.48 New London ........ 89 54 67.8 | 260) Marietta | 75.2) 4.96 | 
Tulare ¢ 112, 784 (0.45 North Grosvenor Dal 9 | 67.9 | 3.81 | | 
Ukiah 43 67.3 «(0.00 Norwalk 7 47 «69.0 Money 
Upperlake. 102 «43 «(0.05 Southington........ 92 | 46 | 68.4 | | 
Voleano Springs *! 122 70 93.5 0.00 Waterbury sees 96 | | ons | 
Walnut Creek........... 105 54 76.2, 0.02 West Cornwall ......... 87 | | te 
Wire Bridge*®...... 100 54 ~ 76.0 | 1. hon 
dies % 35 63.0 0.61) District of Columbia. ox | Unioe Point 98] 90.8) 1.88 
Yuba City *............. 105 58 79.2) 0.43) Distributing Reservoir* 77.2) 1.88) Wasbhe 
Colorado. Receiving Reservoir*®.. | 60 75.9 1.72 vay Sins! 
Arkins ............. 92 | 0 | 
9 | 43 65.9) 0.58 | 101 55 80.8) 7.18 
Boxelder 1.79 | 98 | 64 81.5) 5.78 | Falls .........| as 
Castlerock ...... 83 63.7) 1.10) Carrabelle .... 98 64 80.8 1. S| 
redge....... 360 «(63.51.49 | Clermont ....... 101 65 | 82.8 5.59 | Challis........ 
Cheyenne Wells 102 68.6, 1.89 | Dalkeith............. )...... | Chesterfield ... 8 54.6 y 
Clearview *! ............ 76 80 48.7 0.55 De Funiak Springs. 103 58 | 7.78 } S| ew 
0.76 | 101-59 82.7 | LAKE 20 0.92) 7.0 

Garnett 87] 26/ 0.18 | Kissimmee .............. 9 62 79.5) 3.06 | | Marray .. | 58.5 1.76 | 
Georgetown............. 34 | 56.2 )...... Lake Butler 100 54 80.2 | = cece 
Gleneyrie ....... 89 41 623) 1.84 Macclenny ...........+.. | 104) 53 80.4 | oa 
-| 9 39 69.8 0.47 | Manatee .......... 94 64 (79.4) 7.65) Pa - te 
Gunnison...... 87 «57.6 T. Merritts Island ......... 69 81.2) 0.63. | 94) 00.7 | 1.06 
Hoehne...... 38 68.4) 0.59) | New Smyrna.......... 92 S| se 

| Orlando .... 97 | 66 81.6 | 4.15 | | 19 56.1 0.80 | 0.5 
78 29 «51.4 1.15 2.0 ONE CICY 830.4 11.57; | Weston®..... 
06 «45 74.01.58 St. Andrews 101, 81.6 | 1.88 | | Yellow Jacket .. 0.60 
Laporte.............. 0.71 100| 54) 77.9) 7.72 Mlinois, mimal am 
Las Animas ............. 105 | 43 72 0.52 | | St. Francis 91 | 77.8 4.80 | 
Leadville (near) | 50.7| 0.271 0.8 | Sebastian ......... 98 | 691 79.01 3.75 Alexander 
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Pree | | ture. | Precipita- 
pera , ipita- Temperature. | Precipita- | Tempera 
_ Temperature ton. (Fahrenheit.) tion. | (Fahrenheit.) tion. 
3 3 3 
= | 
«a 2 4 2 2 
Stations. Stations. By | By Stations. glial Ee 
g = |8idgig 3 |3 
Jowa—Cont’d | ° | | rey | Ins. ° ° | Ins Cont'd. alee Ins 
vp 48 74.9) 3.01 Petit Menan*!.......... 7 
Washington ....... 7 | 70.6) 2.00) Earlington .......... 76. Winslow......... 
Westbend*!...... ...... 89 56 65.6 | 4.92 Falmouth ............-. | | 
9% 58 77.5) 225 Boonsboro a.... ....... 9% | 48/73.6 2.97 
(72.6 9.36  Jackstown... | | 651 | 74.6) 1. 
Anthony ... ...-. | Marrowbone............. 97 44 75.7 g Sol 
Atchisond*®!... 9 62) 74.8) 5.11 | Middlesboro ...........+ =| | | 400 
74.8) 6.42. 1-88 | | 89 | 66.2) 8. 
Chanute 90 | 74.8) 6.42) Paducah a | | te 
Coolidge ... 109 43 | 72.2 | 2.07 | Richmond............ 98 | 49 
Ellinwood. "S| | | 11:10] 97 | 45 74.4 2.33 | | Johns Hopkins Hospital 8 74.8 | 2.04 
Abbeville 62 79.4| 7.55 | | 97 | 50| 73.5) 2.77 
78.0) 4.96 | 95 | 50| 73.9 | 8.84 
| Hill .............| 103 | 56 81.0 3.34 49 2.25 
109 50 76.8 3.07 | Mansfield ..... 97| 50 78.7 te 
Norwich..........- 93 57 | 73.0 | 8.72  — 4 | 
8&9 54 72.3) 8.27 Southern University... 91 62 76.6 | 
te 91 63 78.8 8.09 | Middleboro..............| 48| 67.2 3-96 
ine | . . | | 91 42 | “4 i 
44 WhiteSuipiiar Springs. | NewBedfordd.........., 95 | 47 | 67.8| 3.25 
90 50 72.7 | 4.46 ‘aine. oo lens! 2.98 | 
111) «483 | 74.5 | 2.85 Bar Harbor. 98 | 08.5 | 1.36 | | New Salem..... ....+... | S| 
Virows 110, 42 74:9 | 0:58 oo] | 61.7] 8.10 96 | 56 | 68.5 | 2.80 
y 2.08 Cornish*'.. 88) 53 66.4) 3.77 ne 
‘ : | South Clinton .......... 
Bowling Green?. 100: 651! 78.1! 1.98 Lewiston .. 46 x 
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t Precipita- Temperature. | Precipitu- Temperature. | Precipita- 
(Fahrenheit.) | tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
| | 
= = 
Stations. me | | Stations. 3.12 Stations. 
sis ee | Ve | a| Va Be 
| = = 
Massachusetts—Cont'd. © |§ 9° | Ina. | Ins. Michigan—Cont'd. | Ina. | Ine, Missizsippi—Cont'd. | | Ins 
4.03 Valley Center®.......... | 41 | 59.1) 2.21) Greenvilled ........ 61 80.6 1.51 
Westboro ...... 49 70.0 3.25) | 42 69.8) 2.73) Hattiesburg............. 9 | 60 80.2) 5.23 | 
| 47) 68.4) 3.35 | 94> 42) 67.7) 1.68 Hazlehurst .............. 93 | 59 78.9 3.79) 
Williamstown...... 86) 40) 66.1 3.66 | 90 42 68.4) 2.66) 9% | 57 79.3 
Winchendon .... 5.74 Waverly 88 40 67.0) 1.56 | Holly Springs ........... 57 | 79.7 2.12 
Worcester’ ..... 92) 49) 69.7) 3.89 | West Harrisville........ | §8 40 62.8 6.70 | 5680.2 4.55 
44 ed 3.35 White Cloud ...... .....) 91 37 67.6 1.86) Leakesviiie 68 80.0! 7.66 
College... 92) 43/ 68.2) 1.15 Ypsilanti .............. -| 98) 45) 248) || 52 79.0 8.77 
All@GAN. @ | 71.8 innesota 96 5277.4 3.60) 
Ann Arbor... 69.1 2.50 | Albert Lea .............., 61/66.7| 9.75 99 | 57 79.8 8.80) 
OF) 42) 67.9) 2.46 | | Aloxandria.............. 91 «65.85.71 % 60 80.7 3.95. 
Badaxe. 42 66.7) 4.18 | | 89) 40 65.3) 2.87) 1044 81.9) 0.85 
Baldwin 65.4 3.19 | Beardsiey 90 42 64.4 6.71 Palo 99 58 80.5 0.75) 
Ball Mountain ..... OB) 42) 67.6) 1.49) | 641.2) 2927 9 | 52 79.0 2.60 
4.89 | Bird Isiand............... 88 45 66.2 4.74 Port Gibson ....... ..... 9 56 79.9 5.26 
Battlecreek 43) 70.7) 4.17) Bloomin Prairie | 8%) 44° 67.3 10.30 | 94°| 56° 79.0°| 2.76 
Bay City. 45) 67.6 1.91 | cove 42 64.8) 7.46. Stonington 04 78.8 |....... 
93 | 387 2.12 | Caledonia 87 45 66.6 7.98 | Thornton ........... 2.50 | 
Berrien Springs ......... 93 | 70.2) 3.87 | 45 67.6 4.47. 1.48 
Big Rapids .............. 9 | 387 66.0) 2.26 Campbell 42 | 65.2) 2.50) Walnut Grove........... 65° 81.4f 5.38 | 
Birmingham ............. 97 | 42/ 70.1) 1.16 | Collegeville | 85 43 66.1 2.53 | Water Valley*! ......... 99; 77.4) 1.89) 
86 34 | 62.4) 2.73 85 41 63.2 3.73. || Waynesboro ............ 98 | ST 78.0) 2.45) 
81 37 «59.8 6.80 | 6.80 Windham ...... 100; 5379.2) 4.25 
| 65.0 | 3.80 Detroit City............. 8.66 | Woodville 97| 57/795! 3.81) 
87 | 40 | 62.0 | 3.98 | 85 | 48/ 67.6) 9.23 iy .. 100; 53) 82.0 1.13 | 
9 | 39 62.1 4.50 Farmington ......... .. 9 | 46 65.7 6.16. 
44/ 70.2) 2.22 Fergus Falls ............ | 85) 65.0) 3.28) Appleton 5577.4) 5.33 | 
98 42 70.4, 2.76 Grand Meadow.......... 91) 45) 67.6 | 12.06) 1.90 
84 86 (57.2) 5.10 Granite Falls............ | 89) 65.2) 2.89 | 62 73.9 8.86 | 
| 41 | 65.1 2.04 | 88 SB | 64.4 |. 89 55 73.4) 3.94) 
9 | 70.2) 1.51 | 89| 48 67.3| 6.81 | Bagnell 
| 85 | 61.0 8.30 Lake Jennie............. 50 68.4) 2.60) Bethany 9 48 73.4 2.90 
44 68.6 1.69 87) 46 66.6 4.50 | Birchtree............... 50 73.0 4.01 
| 41 | 67.8 | 2.60 Lake Wianibigoshich' 82) 47* 60.7 7.21. 5.68 
| $9/67.2| 2.04; || Leech Lake............ . 85 64.8 | 4.38 Brunswick .............. 89 36 74.4 3.40) 
| 39 | 66.6) 3.15 44) 68.3 ).......) 00000000. 57 74.8 2.91) 
4370.8 | 1.27 | Long Prairie. .......... | 87 | 87 | 63.8) 4.42) Conception.............. 9 | 5673.6 3.72) 
44 70.8 2.18 | | 88, 46 66.6 7.60— Cook Station..... ...... 94) 2.50 
36 64.6) 4.85 85) O48) 4.16 | Cowgill 60 73.4 
42 | 69.2 | 2.50 | Mapleplain!............. 8 | 48° 66.3 5.04 99 55 76.8 6.25 | 
36 | 64.4 3.99 95) 39 | 65.6 | 2:58 East Lynne 70.6) 4.99. 
62.6) 5.09 | 9 | 43 (65.8 3.42 | Edgehill®®.............. 58 75.9 3.88 | 
37 | 65.4 1.71 | Minneapolisa ........... 88 46 67.9) 6.55 | | Eightmile*!............. 87 | 56 71.2 4.68 
40 69.4) 1.25 * | Minneapolis}! . 66.4 | 6.60) 91 47 73.4 2.40 
38 66.0 3.00 | Minnesota City*!....... 90 SO 69.4 14.35 0.0000 cece 9 49 74.0 3.96 
93; 42) 69.1/| 3.02 | Morris........ 88 44 66.9 4.87. Fayette 88 54 (78.1 4.76 
98 | 67.8) .... . | Mount Iron .. 8 34 60.6 6.24. 3.68 | 
87 80 57.2) 4.45 Newfolden ............ 87 62.8 3.29) 56 73.5) 2.82 | 
 41°72.8 0.82 | New London | 87 | 64.9) 3.51 Gayoso 100) 51 79.6) 1.88, 
88 | 62.6) 4.25 | New 56 | 67.1)...... Glasgow | 90) 5374.0) 3.60) 
85 36 | 61.8 5.38 | 69.8 8.43, | Gorim ........ 3.55 
89, 387 | 64.8) 4.21 Park Rapids ....... 82) 87 | 68.2) 9.06) | 8 | SO 73.6) 4.45) 
4371.0) 2.58 | Pine River.......... 39 62.6) 5.72) | Harrisonville ........... 74.2) 5.64 | 
42/65.6) 1.67 Pipestone . 86!) 6.4) 3.12 3.01 | 
93 4270.0) 4.54 Pleasant Mounds ....... 82) 49 66.4 | 12.77 | 
88 36 | 64.4 1.80 Pokegama Falls... 82 60.7 Houston .......... 48 73.4 1.58) 
92) 42/ 68.4) 1.15 | Redwing........ 6.60 Houstonia (near) ....... ..... 5.95 | 
peer 94 | 85 | 66.7 | 1.69 | Reeds .......... | 7.44 2.38 | 
Ludington...... 81} 62.0) 2.95 Rolling Green. -| 85) 51 | 67.2) 9.15 4) 45 73.8 4.90) 
LUZOPNE 34 64.6 4.36 | Roseau ......... 36 | 62.4) 1.64 9) 60 75.1 2.98. 
Mackinaw... 82 50.5) 4.29 St. Charles ....... 88 45 67.3 13.23 51 75.4) 8.21) 
Madison 44/71.0| 2.89 St. Cloud...... 48/66.8| Kidder........ 89 72.3 8.88 
Mancelona 8 | 85 63.3)| 5.73 St. Peter............. 82 67.0 | 93 54 75.3 5.92 
89; 70.4)...... | Sandy Lake Dam . | 80 40 61.7) 4.94 4.71 
Manistique 75 | 38 57.4) 6.41 8 51 68.4) 6.19 90 | 74.6 5.40 
Menominee..... 87 | 41 64.2) 3.68 TOWGE | 89) 36 | 59.6) 6.40 92) 53 74.4 4.30 
Mottville........ 80 | 39/688 | 1.72 Harbors............ 82) 35 | 55.4 | 7.55 91 | 52 2.39 
Mount Clemens .......... 97 | 41 | 69-6) 5.50 | 53 68.4) 6.32 | 93! 4974.6 2.23) 
Mount Pleasant........ 93 | 41 68.2| 2.18 | Willmar....... Sie 46° 65.5°) 2.59 | 92| 56/74.1| 2.87 
84) (66.4) 1.56 | Willow River ........... | 85 37 60.6 7.39 46 74.4 3.26 
North Marshall ......... 42 69.0) 2.02 | | Winnebago City.. ...... 88) 68.5 | 13.91 | 89| 51 73.4 4.95 
Northport . ...... | 88! 42/ 62.6/ 3.83) Worthington ......... |) 48 66.1 8.51 95 | 52) 72.8) 3.79 
Old Mission......... 89, 44° 65.2 5.2 | | 86 42 | H 93 52. 75.8 5.16 
Olivet ..... 89 42/ 68.8) 2.35 Mississippi. 9 | 60 76.0 3,62 
Omer ........ 65.2) 1.70 % 54 79.8) 5.08 Mineralspring........... 49 72:3 3.05 
| 42) 68.8) 2.11 | Agricultural College.... 98 58 80.2 1.82) | 89) 48 73.2) 1.97 
Plymouth ...... 9 | 47 69.7) 1.68) Americus 100-59 80.2) 7.08 | | Mount Vernon .......... 91 75.0 9.05 
Port Austin ...-........ 98 | 88 63.8| 1.70 9 53 78.2) 1.52 | 89 | 50 732) 5.74 
92 64.6 2.36) Batesville | 55 | 79.2) 2.38 | | 88 | 73.2) 7.18 
89 60.2) Bay St. Louis............ 65 80.0 7.92) New Haven.............. 53 75.8 3.13 
96 | 45 68.8) 2.11) 92 60 77.2 9.20 New Madrid............. 99 54 «79.8 3.92 
SAGINAW 45 69.5 Booneville .......... 96 (78.32.10 New Palestine .......... 89; 54 73.8) 5.94) 
37 | 58.2) 2.38 | css | 2.02 | | Oakfield | 58 75.0) 2.54 
92") 42" 69.6" 1.93 | Brookhaven............. 104) 56 81.2) 4.97) | 89| 80/71.7| 2.68 
St. Joseph. 90 69.3 1.23, | 53. (78.4 | Oregon 98 55 73.6 5.90 
91 38 68.0 3.14 4.08 || Oregon 97 57 (75.5 5.69 
31 60.8 1.90. | Columbus d..... | 79.9 3.38 | | 92) 76.6) 2.05 
Somerset .... 42 68.0 3.78) | | 54/781) 1.91 | Phillipsburg*!.......... 2.29 
South Haven ........... 8% 8647 | 66.0) 2.21 stal Springs.. ....... 100) 55 80.2 3.66 OS | 5O 68.2) 3.49 
sees 87 | 68.0 1.20 99 60 81.4 6.15 Poplarbluff......... 76.4) 4.48 
Thomaston.............. 9 | 42 67.0) 6.50 7.70 | Potosi ....... 48/72.5) 1.58 
9} 45 68.5) 1.65, | Fayette (near) 92) 63 Princeton ............ | 2.89 
Traverse City ........... 43 66.3) 5.06) 6879.9) Rhineland .........---.| 98! 481 74.6 |....... | 
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Taste IT. — Climatological record of voluntary and other cooperating obsereere—Continued. 


‘Temperature. Precipita- Temperature. Precipita- Temperature. 
(Fahrenheit.) tion. _ @ahrenhelt. tion. (Fahrenheit.) on. 
| i] | 
a 3 | ae Fo} 3 
| | | | 
° | © © | Ine. | Ing ° o © | Ine. | Ins. ° | ° ° Ina. | Ine 
Richmond 90) 56 | 73.8 | 4.93 | || (8.46 | Thedford . 2.57 
8.90 | 99 58 | 77.6 | 5.57 | Turlington . 98 53 /72.2 3.49 
St. Joseph 3.85 4.31 | Valentine 100 | 40 | 67.9 | 2.69 
Sarcoxie | §2/ 74.0) 4.75 | Ericson *! 102, 71.8 4.95 | 9.03 
Sedalia ........-- 5.33 4.53 | Wakefield 46 | 69.4 | 3.20 
| 89| 72.1) 2.17) Fairbury 9% 49 (71-8 4.30 | Wallace 2.63 
Sikeston...... 9 554) Fairmont 98 42 70.2 6.10) | Weeping 97 | 50 70.1) 8.42 
Steffenville | 90| 53/73.4| 4.75 | Fort Robinson .... 101, 35 63.01.80 | 80) 72.4) 5.00 
Sublett 94, | 74.0 6.28 Fremont .... | 50 | 70-2 10.17 || Wilber*!....... 98 | 56 71.0) 5.99 
Trenton 92) 53 | 73.8) 4.14) | GONOVA 98 73.4 6.04 | Willard 1.71 
Unionville......... 98; 55 | 76.2)| 2.01 | GOMOD 97 48 71.2) 4.25 | Wilsonville*? 103 56 74.9 3.00 
Warrensburg..........-- 54/| 74.6 5.74 1.80 | Wymore*! 93 | 60 74.1 4.71 
Warrenton 92 51 | 74.6 1.62 Gothenburg ...........-- 103 42 68.9 2.16 | 98 54 | 73.6 6.12 
Wheatland....... | 6.71 Grand Island @ 6.57 Nevada. 
Willow Springs ......... 96 50 | 75.2) 2.71 | Grand Islandd ..... «..-. 101 46 68.2 7.02 Battle Mountain *!...... 98 48 66.3 1,25 
WMC | 88|74.9| 5.27 Grand Islandc .......... 101 46 71.4 6.80 | 45 | 65.2 
92; 48 74.4 2.74 Greeley... .. Candelaria 95 89 | 66.4 |..... 
82 26 | 52.2) 1.98 Hartington 45 | 68.5 7.68 | Carson City ...... ooo] 33 61.5 0.29 
Billings. 96 36 64.2 | Harvard.......... 9 48 71.0) 3.85 | Clover Val 0.65 
8 80/562 1.02) T Hastings*!....... 95 5571.8) 4.55) | Crames 0.75 
| 84) 55.9) 0.55 | Hayes | | 1.52 | Elko 95 24 | 53.9) 2.00 
Canyon Ferry ...... 60-8 0.62. “Hay 63.7) 1-97 | Ely % | 2 60.4 0.95 
Chinook ......... 87 1.57 ebron 97 71.7 7.33 | Empire 100 30 | 67.4 0.72 2.5 
Columbia Falls 88 | 31 55.0 2.48 Hickman 3.92 | Fenelon *!. 85 | 382) 54.6) 1.00 
Corvallis ...... 89 3458.5 0.04 Hooper *! | 9.62 | Goleonda*!. 98 388 | 62.8 | 1.28 
Crow Agency .... 92| 387 | 62.3) 2.73 | Hubbard 4.10 | Halleck *!.... 102; 41/625) T. 
Dearborn 56.2 1.23) Imperial .. | 4,22 | Hawthorne 6. 95 43 | 67.2) 0.10 
Deer ge. 27 | 55.8 |....... | Johnstown . 1.90 | Humboldt *! 92 45 65.8 0.43 
88 27 | 54.2 Kearney . | 7.98 | 0.04 T. 
Ekalaka 92 | $8 | 58.5 2.50)...... Kennedy... 3.47 Lewers Ranch 91 34 61.2 0.06 
Fort Benton 90 3958.5 3.40 | Kimball ..... 35 64.2 1.06 | Los Vegas.... 9 | 50 70.4 0.25 
Fort Keogh 94 39 | 63.4 2.38 Kirkwood *!. 105 52 68.8 3.19) Lovelocks*!. 94) 48 | 66.6 0.28 
Fort Logan. 85 80 | 54.8 |....... _ Lexington. 105 38 69.1 4.12 | Mill City #2........cceeee 102 45 65.5 0.05 
Glasgow .. 88 | 35 /60.5, 1.92) Lincoln ... 9 50 /71.8 8.65) Monitor Mil... 90 | 33 | 59.6 0.95 
Glendive .. 96 41 63.2 3.85 Lincoln d. 50 73-3 7.26 Palisade 108 45 | 69.2 2.62 
Glenwood .. 88 381) 55.6 1.77) Lodgepole 102 32 67.41.40 | Palmetto 92 34 61.7 1.13 4.0 
Greatfalls .. 41 60.6 0.88 100, 48 68.6 8.20. 93-36 | 63.6 0.40 
79 | 82) 54.4 2.84 8.0 || 102 4470.9 3.23 St. Clair 93) 88 | 64.6) 0.21 
Manhattan 88 29 57.38 1.40 | LYOMS.. 6.14 Silve k.. 102, 46 | 76.6 0,22 
Martinsdale......... 85) 81) 56.0 0.17 CCOOK | 2.28 Sodaville... 100) 41 70.6 | 0.15 
Marysville............ 88) 58.5 | 1.00 | 1.5 || Tecoma *!.......... 100) 40 | 61.6, 0.10 
Missoula 92; 382) 57.8 1.28 Madison 94 69.4 5.46 84 57.5) 1.25 
7 28 52.0 1.99 Madrid *>... 96 4 73.4 1.73) 9 | 35. 66.0 | 0.63 
87 33/58.0 1.38 T cones | 4.08) 100, 40"| 73.0 | 0.038 
90 39 62.3 2.83 | Minden @ 105 46 70.8 9.61 58.5 0.84 
91, 33 | 59.4) 3.65 8.60) New Hampshire. 
St. Ignatius 85 | 31/ 57.8| 1.04 | 8.55 | Alstead *®......... 50 | 68.7) 1.88 
St. Pauls 86) 384 | 57.2) 2.28) | Nebraska City b.... 2.33 Berlin Mills ... 90, 383 61.8) 2.85 
Troy | 92 83 | 56.4) 1.26 Nebraska City 97 5272.9 2.89 86 40 64.6 2.92 
92, 30 56.4 1,22 | Nemaha *! 100-56 73.02.68 | Brookline *!.. ... | 98) 42 69.0 3.97 
| 9) 88 60.4 7.87 | 99 41 | 67.3) 2.18 | Claremont .......... 1.23 
Vale 90; 31) 56.5  O.11 | Norfolk | 44 69.9 4.41 CONCORA 94 37 | 66.4 «1.04 
Nebraska North Loup | 102, 75.5 5.58 Durham 93 45 | 66.3 | 1.14 
A 105 | 46 | 69.1 4.40 Oakdale 102 44 70.0 5.42) 91) 30 63.2 2.71 
94 | 69.2 | Odell ....... 5.80 | | Hanover 90; 388 65.4) 3.48 
ALLIANCE 103843 68.4 4.17 Keene ......... 93 | 87) 66.0) 2.80 
Alma®!..... 1038, 55 | 73-2 4.53 | | 8.60) Nashua 94 | 44 | 63.4 4.01 
Arapaho *! | 108) | 73.4... Ough North Conway ......-.-- | 36 65.8 1.65 
Arborville *! | 100 4672.4 601 Oxford 104 60 78.3 |...... | Peterboro 89, 37 65.3 3.97 
Ashland @ 9 72.0 10.65— Palmer 4.45 Plymouth 96) 33 65.4) 2.74 
Ashland 104 58 | 75.4 11.65 Palme. 4.83 Sanbornton 90; 36 | 63.9) 1.97 
000000 97 50 | 73.0 3.31 Plattsmoutha......... 6.18 Warner... .. | 1.47 
Aurora®! 97 55 71.7 4.66 Plattsmouthd........ New Jersey. 
Bartley... os | | Asbury Park ..........+. 52 70.4 2.70 
3.57 | VONNA 104 70.0 8.91. Bayonne ........+. 102, 54 | 74.3 2.16 
Beatrice...... 97; 71-8! 38.74 Ravenna d....... ose 6.58 | Belvidere ........ 4270.2 3.40 
Beaver City. | 1088 44/72.38 2.86 Redcloud }*!.. ........ 90| 70.0)....... Bergen Point ..........+ 97 | 55 78.0 2.25 
Bellevue. .........-++ 7.42 102 60 | 75.5) 5.37 Beverly ........ 102 50 1.89 
Benedict 6.70 3.05 | Billingsport 93, 60 74-2 2.29) 
0.90 St. Libory ...... 5.30 Boonton. 45 69.4 1.84 
93 53 | 70.4 10.55 BE. Patel 5.32 Bridgeton 101) 50 | 75.8) 2.57 
Bluehill 7.47 Salem 77.0 2.00 Camden 95 56 73.2 1.85 
Bradshaw Santee Agency .......... 102,047 72.2 3.97 | Cape May C. H.........-. 73.3 1.01 
Barwell 3.93 Seneca 96 38 65.7 0.80 100, 50 73.9 3.06 
Callaway ...... 104 40 | 66.0 5.65 Seward % 50 71.6 8.80 Col Farm 99 5272.9 3.54 
Camp Clarke ....... «... 102; 986 67.7| 1.58 3.77 Deckertown 9 | 41/ 70.0 2.60 
Contral City. | 6.73 | Springview... é 101 42 67.6 2.84 100 42 70.5 1.78 
| 9.62 5.89 | | Egg ‘Harbor City 101 49 | 72.5 3.48 
Clatonia....... 99 | 58 | 75.2) 6.39 | State 9 50|72.0 8.23) Elizabeth .......... 108] 51 | 74.4) 1.55 
Columbus 95 | 70.6 | 5.80) 3.02 | Flemington........- 72.3 3.31 
Creighton 98 43/| 69.7 4.67 | 99 54 75.0 5.61) Freehold ......... 71.3 2.38 
WED 9% 50/ 72.7) 8.49 | Syracuse | 2.87 | | Friesburg ...... | 73.8 2.89 
Culbertson ..... 8.61. 5.48 | Hammonton. ... leseves | 2.38 
102, 43 | 66.8 3.24) | Tecumsehd .......... 99 52 | 73.6 3.43 | | Hanover..... .. 44 | 70.8 2.50 | 
David City 99 729) 6.05 | Tecumseh 4.25, | Hightstown 85 | 78.6 | 2.77 | 
98 51! 74.4' 3.24 | 94! 491 70.7! 11.76 | Imlaystown.... 53 | 75.2) 2.95 | 
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Taste Il. — Climatological record of voluntary and other cooperating observers— Continued. 


Temperature. Precipita- | Temperature. Precipita- ] Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
| | 
3 a 4 | 
Stations. By Stations Eg Be | Stations F Es 
g = s §& wo | zo 
gg 3 |Z | 
| | | | | | | | | 
New Joreey—Cont'd. | ° | ° | Ine. Ins. New York—Cont'd. | © | ° ° | Ins. Ins. | North Carolina—Cont’d. © ° ba Ins. | Ins 
Lebanon.........+- | Elmira............+ 97 | 728.0] 2.84 Hendersonville ......... 98 46 71.7) 5.08 
Moorestown ........ coos! 52. (72.8 2.08 | | 2.28 | Horse Cove...... Of 48 | 72.1) 7.24 
Newark 98 | 50 72.0 1.06 | Franklinvilio.. 87) 34) 64.2] 2.65 81 | 39 65.3 8.21 
New Brunswick......... 100 «8274.28.62 | 98 | 52| 76.2, 4.26 
Newton 70.2) 4.18 | Garrattsville............ | 88) 39) 65.0) 4.06 Louisburg 98 77.1 4.04) 
Ocean City ..... 96 M4 69.8 1.60) Glens Falls........ «.... | @1 52. 69.8 1.38 || 98 5478.2 5.30 
Oceanic | 96) 86 72.8) 3.18) Gloversville... ......... 89 | 39) 65.9) 3.46 3.79 
Paterson 102 51 74.0) 2.58 Greenwich ...... 93; 67.4" 2.08 sees 95 74.8 5.76 
Perth Amboy........ 102 74.38 38.78 | 0.48 Marshall ....... .... coos] 48 | 74.0 3.87 
Plainfield 98 48 72.0 1.70 Hemlock Lake..........| 89. 46 69.5 1.34 Mocksville........... 52 76.6 3.31 
1.58 Honeymead Brook...... 96 44 69.1 | 2.66 Moncure..... 50 | 76.8 2.2 
4 «69.6 2.50) Hopewell.. ..... 38 | 67.6 | 2.17 Monroe 4677.2 3.02 
2.88 | Humphrey 45 | 66.4| 1.76 | Morganton... ..........++ 7 75.8 4.78 
Roseland ........ 98 | 483 70.6) 2.92) 98 | 67.8] 1.99 wees 48 | 73.4 6.44 
SalOM 99 51 74-3 (1.99 | 87 44 672) 3.29 | Mount Pleasant. . 51 78.2 3.36 | 
Somerville 102 47 73.2 2.81 Keene Valley........... 89 37 | 64.2 «1.39 Murphy...... 4.41 
South Orange..... 51 72.1 «1.08 King 1.20 Newbern........ 99 57 | 78.4 5.19 
Toms River 108 47 72.0 3.10) 89 43 65.8 4.50 100 76.4 2.68 
102) 47 72.3) 1.84) Little alls. 86) 483 65.5) 3.21 48 69.4 3.28 
Vineland TOR 51 (73.7 LOCK POFt 4 «67.8 0.25 Pittsboro. ...... 99 49 76.6 2.19 
Woodbine ...... 72.6 2.40) Lowville . TTT 38 64.4 «1.84 Rockingham. . 102 50 | 78.7) 4.29 
New Merico. Lyndonville ......... cow Roxboro..... 96 50 73.4 5.30 
101) 47 76.2) 0.72) 91; 68.7)| 1.32 Salisbury 101. 5278.0 3.08 
43 74.2 0.44) | 0.88 Saxon... 9 48 74.5 5.15 
32. 60.5 1.76 Mi dletown . 92 46 69.2 6.01 Selma 102 49 78.4 3.90 
Aztec eos 04 36 (66.6 0.70 | Mohonk Lake*!......... 86 55 (68.8 | 3.62 Settle.. 98 ' 49 76.2 0.84 
Bell Ranch.. 1.53 Mount Morris ...... cases! 40 68.8) 0.02 Sloan. 55 77.8) 7.98 
Bernalillo 4171.8 0.42) Newark Valley.. 2.14 Soapstone Mount . 100 53 75.6 2.93 
Bluewater......... | 100 31 (67.2 (0.40 | New Lisbon ....... 32 62.6 | 3.67 Southern Pines a 101 55 | 79.7 | 6.92 
Cambray ...+.....- 0.31 | North Germantown .... 97 50 | 71.2 | 3.29 Southern Pines 100, 52 80.0 6.76 | 
Clayton % 46 69.9) 1.35) North Hammond........ 9 44 66.2) 1.88 Southport. 9 77.8 4.41) 
T. | North Lake..... 84| 62.0| 2.21 Springhope*!. 76.4| 2.43 
LASVOGZAS 36 66.6 «2.65 Number Four ....... — 35 | 61.4) 1.29 Tarboro ....... 103 51 78.2) 4.77 
38 68.3 1.34) Nunda.... ..... ee 38 | 68.8 1.22 Waynesville . SS 48 69.0 2.11 
TTT 95 36 «67.6 1.06 | Ogdensburg. ... 82 48 65.8 1.46 96 55 76.5 38.06 
Fort Bayard............- 95 37 «65.8 1.33 Oneonta.. 30 664 4,82 3.21 
Fort Union 90 36 64.0 0.95) Oxford 37 | 66.8 4.30 North Dakota 
Wingate . 838 66.2 0.42 Palermo . 91 41 65.6 1.49 ves 93 40 64.5 3.27 
0,00] Penn Yan. 95 41 70.6 1.42 Ashley.. . AS 38 62.2 4.33 
oe BECO 8D 40 682 0.65) Perry City 92; 84 67.2) 238 Berlin! ...... 58.3 3.16 
Gallinas Spring .. 102 47 72.9 2.04) | 2.09 Bottineau ....... & 31 58.4 4.63 
cove 51 76.0 0.30 Plattsburg Barrac 93 32. 600) 1.85 Churchs Ferry. ......... 93 41 62.8 3.74 
Las Vegas Hotsprings .. 92 39 65.8 = 2.10 | Port Byron...... 2 67.2 3.07 Coal Harbor............. 90 39 | 62.8 1.98 
Lordsburg. . Port Jervis...... 39 | 69.2) 4.71 Devils Lake ............. 92 40 63.5 2.21 
LOG 40 70.5 0.70) Poughkeepsie ........ 4 68.8 | 1.74 Dickinson ...... 90 88 61.8 2.59 
Lower Penasco ..... ove 4472.4 1.70) | 47 70.4) 4.18 Donnybrook........ 90 32 62.6 2.90 
Mesilla Park..... «...... us 36 72.2 «0.63 | Richmondville ......... | 87) 41 66.0) 2.32 Dunseith . et cove 35 62.8 5.75 
Monero....... 25 59.8 0.58 | Hidgweway 89 44 67.8 | 0.27 95 38 65.1 3.20 
100 36 «70.6 Rome ....... 41 66.0) 2.82 SN 38 63.8 3.44 
Puerto de Luna........ | 1088, 47 75.3) 2.27 Romulus 98 45 68.8) 1.04 Forman.. . 41 64.3 3.12 
Raton . .......- % 39 «666.0 1.85 1.62 Fort Berthold.......... 35 61.1 8.08 
Rincon ....... 100 50° 76.4° 0.23 St. Johneville .......... 91 40 68.0) 5.38 Fort Yates ..... 96 43 65.6 5.64) 
Roswell ....... oe 101 4 74.4 «1,62 Saranac Lake........... 88 38 (66.8 1.69 91% 85) 61.3 4.04 
San Marcial............. 42 72.3 0.50) Saratoga Springs....... 90 42 6.8 1.73 & 36 62.1 2.22 
Shattucks Ranch.. 42 69.0 307) Schenectady ............ 93 71.2) 1.85 0s &9 30 (55.4 
Socorro..... .... 100, 42 74.8) 0.22) | 1.76 Grafton............ 84] 89 62.0) 2.44 | 
Springer 102 GOO. | Setauket 92) 53 69.9 3.08 | Hamilton.......... ..... 89) 38 62.6 3.72 
Strauss..... | 0.53 SNEP WOO | 2.47 Jamestown........ 90; 38 62.4 2.10 
White Oaks ....-- 91 41 68.3 0. 69 | | 2.61 Langdon...... 85 4.390 
Winsors Ranch... ....... 84 14 (53.6 8.29 | South Canisteo .........| 36 64.9 2.48 Larimore 989) 68.0! 1.82 
New York. Southeast | 88] 68.0) 2.87 | 
0.0000. 1.68 | South Kortright.........| 91 | 65.6 4.24 | 88> 33 60.0) 5.18) 
68.1 2.96 | Straits Corners.......... 65.4) 2.44 Mayville. ...... 98 | 41 | 65.6) 2.67 > 
AKTON | 1.06 | Volusia ....... 86) 44 | 66.2) 2.57 Melville 92 | 387 62.4) 2.02) 
Alfred ...... 87 37 65.6 1.80 | Wappingers Falls....... | 4271.8) 4.15 92 38 (61.6 3.35— 
Angelica...... 90 35 «466.2 «1.81 8.36 | Minnewaukon........... 36 62.8 2.49 | 
Appleton .......... 98) 42 67.0) 0.18 | Watertown ....... | 88| 43) 67.4) 1.28 92) 89 61.2) 6.07 | 
86 | 88 65.2) 1.78 | 9) 68.6 2.77 Minto....... 90 | 88 | 64.0) 8.09, 
1.18 Wedgwood 96 | 43 69.0. 2.11 Napoleon ..............| 94 | 39 62.8 5.85 | 
AUDUPN 92) 44 69.4) 3.51) West Berne ......... 92) 85 73.5 2.29 New. England Clty ...... 94 «658.6 1.40 
cos 40 69.2 0.84) Westfield 98 46 68.6 2.42 Oakdale 40 61.6 3.70 
86 4 «63.6 «1.78 ) Westfield)... .... | 93) 48) 70.0) 2.05 9 64.6 2.09 | 
Baldwinsville . 46 «(68.7 1.65 Westfield c 90 46 69.4 2.11 8 883 59.7 
45 68.2 4.73 | Westpoint... ....... 98 4470.2 «4.85 M4 BT 61.0 4.14. 
Bolivar 85 64.6 2.19) Willetspoint ............| 96) 54) 72.1 | 3.35 || Sheyenne............. ass 3.18 
Bouckville...... 86 64.8 3.08 — | 1,90 |) Steele 95 | 39 61.4) 3.96 
Boyds Corners .........|. 5.38 Carolina. 87 61.8 9.02 
Brentw cecess 98 43 68.2 1,80) | 46 74.2) 4.85 40 66.2 4.15 
91 42 67.0 2.27 Asheville . | 3.35 91 36 «(63.3 3.23 
Canajoharie............. | 89) 38 67.6 4.19) Biltmore ....... 98 | 45/ 72.7) 4.05 Willow 91 37 «61.1 6.38 
Canton ...... 88) 39 65.4 2.10 Bryson | 8.90 coves 96) 61.0) 4.45 
Carmel . 96) 88/714) 6.78 | | Chapel 7.8 | 2.26 | | 
Catskill . 47 70.1 2.28 | Durham *°........... 98) 81.2) 2.80 Ashland .. -| 98 | 43) 69.7) 3.67 
Cedarhill . 98 40 72.0 2.36 96 57 77.2) 2.58) Ashtabula. 9 | 43 67.8 1.75 
Chenango Forks......... 3 | Experimental Farm.... | 77.8 3.98 | Atwater 
6. 1.96 6.11 | Bangorville... 94) 40 70.2) 6.33 | 
Coo rstown...... OF 40 65.1) 2.85 | | Fayetteville.............| 97 | 85 | 77.4 | 4.03 | Bellefontaine . 93 46 72.4 1.09) 
Cortland 36 66.6 82.25 Flafrock 88 | 44) 70.6) 4,26 | Bement...... 1.33 | 
Cutchogue ..... ...... 80 70.5) 221 Goldsboro ......... ....| 102 54 | 2.41 Benton Ridge. 42 73.2) 1.97) 
Junction . dead’ 1.60 Greensboro..............| 95 55 76.0) 3.65 | Bethany... 45) 74.2) 2.75 
secs 9 8 65.6 1.69 | 99 56 «77.6 3.34 Bigprairie . coe co] 42 69.2) 3.205 
El enburg Depot*i.:::| 92) 51 65.41 1.60 | 76.1) 4.83 1.96 | 
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Temperature. Precipita- _ Temperature. Precipita- | Temperature. | Precipita- 
) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
3 3 }- 3 
| Se | 30 | go | 85 
Ohio—Cont'd. o | | © | ins. | Ins. onio—cont'a. | ° | © | Ins, | Ins. gon—Cont'a. | | | © | Ins. | Ina. 
Bladensburg ........ 40 69.7 2.36 Urbana 45 71.9) 1.04 Siskiyou" 90 36 | 63.8) 0.10) 
Bloomingburg...... 45 73-4 1.11 Vanceburg 9 | 47 73.6 3.90 Sparta ...... 28 | 54.7) 1.80/ T. 
Bowling Green .........- 96 41 70.4 2.33 Vermillion .......... 92 | 45) 1.99 Ss ringticid *? 42 61.4 0,67 
Bucyrus 4671.8 2.95 VICKOErY | 4 71.0) 1.96 Stafford .......... 86°) 57.7° 1.68 
Cambridge ..... ......- 92 39 68.8 4.76 Walnut 3.55 | The Dalles | 
Camp Dennison. ..... 9 49/748 3.74 98| 389) 72.2| 38.44 Tillamook Rock 
Canal Dover............. 9 4070.8 2.89 Wauseon 98) 48 71.8) 1.11 Toledo...... 85.0) 2.15 
Canton .......... 9 42/706) 2.85 Waverly 4874.7) 2.97 Umatilla ........ 0.20 
38 70.6 3.92 Waynesville O84] 44) 72.23] 2.98 29 | 62.4 0.31 
Cedarville .......... 2.28 43 70.6) 1.91 Vernonia..... 35 | 55.4) 1.08 
Celina..... 1.67 Westerville .. 91 46 70.8) 2.81 Westfork*!...... 46 | 64.0 0.00 
Chillicothe 48 72.6 4.31 Willoughby .. 1.02 34 «58.8 0.82 
Circleville 95 47 | 71.2 4.10 Wooster.... 40 69.3) 1.95 59.8 0.55 
Clarksville .. 92 73.4 4.57) Youngstown | 2.98 Pennsylvania. | 
Cleveland a.. 91 47 | 69.2 2.99 4.92 | Altoona OF 43) 69-2 1.79 
Cleveland 94 8648 | 69.2) 1.52} Oklahoma. | Aqueduct 100) 53 73.5) 3.70 
Coalton..... 95 4472.6 4.38) Arapaho .. 100) 77.2 | +4.08 | Athens ..... 98 37 | 68.8 1.93 | 
Colebrook 92 37 | 67-6 2.40 Beaver 106; 55 76.4) 4.31) | Beaver 
Daytona 43 74.2 1.49) Burnett 61 77.0) 3.45 | Bethlehem . 8.10 
Defiance.....  ..... --| 42/ 71.8) 1.64 Fort Reno 91 74.4) 4.79 Browers Lock. 5.06 
Delaware .......... 96 40/7).8 2.85 Fort Sill.. 92 | 60 76.4) 6.60 | Butler. 9 38 | 68.4 3.96 
7 | 70.4 4.59 | Guthrie..... 64 77.1) 4.04 Carlisle..... 93 43 | 68.6 4.38 
4671.0 2.07 Hennessey ... 89 73.8) 4.56 Cassandra 89 43 | 67.6 3.88 
Findlay.. 44 | 69.9 | 2.30 Hopeton..... 9 | 60 75.6) 8.26 | Centerhall ....... 90; 40 68.0 3.05 
Frankfort 91 45 71-4 3.49 Jefferson ... | 7.33 | Chambersburg WB 5.97 
Garrettsville ............ 37 | 67.5 | 2.57 Kingfisher 98 76.7 | 3.51 Coatesville ..... -| 9 51 | 73.4) 2.20 
Granville....... 42 74.8 4.72) Mangum... 93 57 73-8 | 6.49 | Confluence. ....... 
Gratiot ...... 92 4271.2 4.12) Newkirk . 56 75.1) 4.73 Coopersburg ....... 91 50 | 71.3 | 3.17 
94" 74.9" 3.60 | Norman ......+-++ on 98 60 76.6) 3.32 Davis Island Dam 472 
37 | 67.4 38.20 Pawhuska...... OF) 55 76.6 | 5.42 Derry Station ...... -| 4371.8 4.92 
Greenville. SN 4571.0 3.74 || Pe 55 75.2) 4.08 | Driftw | 
Hackney. ........... ee 96 50 | 73.3 4.49 4.51 || 5,22 
Hanging Rock...... 96 7 | 74.2) 2.76 Putnam. ... --| 98 | 41/ 70.8) 4.52 | 
37 (66.6 Sac and Fox Agency... -| 98 57 (75.5) 4.65 | East Bloomsburg 2.90 
Hillsboro 91 46 73.3 6.09 Stillwater. | 59 «475.8 3.64 East eee 98 4170.8 | 4.14 
Hiram ..... 2.03 Waukomis 97 | | 75.9)| 5.49 Easton ......... 95 4772.4 3.90 
40 | 68.4 1.98 | Winnview........- 95] 60> 75.38] 3.44 
Jacksonboro . 49 | 74.0) 1.20 98 | 60 | 78.9] 3.96 | Emporium 98) 42 67.6) 8.82 
9 | 45) 72.4) 1.05 Oregon. Everett ...... 93 | 45/70.4| 2.91 
Killbuck.. 91 42 69.9 2.82 | Albany d.... «..- OB Farrandsville..........: | 3.88 
Lane aster | 40 71.0 5.64. 43 64.8 | 0.09 | Forksof Neshaminy*!..| 60 | 73.6 1.74 
Leipsic . 103 | 50 78.2 )...... Ashland 98 | 61.4) 0,82 | | Franklin 92 | 86 | 68.0 | 3.00 
Logan 98| 5.78 Aurora (..2ar)........ 84| 33 57.4) 0.87 | Free | 
Lordstown 91 37 | 66.8 3.51 65 | 45 54.0) 1.57) 5.40 
90 | 78.4|..... .! Bay City ..... Se 75) 85 (54.9) 8.51 | Grampian 92| 46 68.6 3.00 
McArthur ....... 96 44 71.8 2.89 Beulah 98 | 28) 60.4) 0.38 Greensboro 94 46 72.1 5.70 
McConnelsville ........- 94 45 | 71.8 3.43 | Blalock....... 94) 45 68.8) 0.33 | Hamburg......... ...---| 96) 46) 72.5) 5.25 
6.42 | Brownsville*! ........ 80| 47 59.4| 0.99 | 94 | 68.5 | 5.50 
Marietta........ 49 73.6 5.82 | Bullrun.. ........ | 41 55.8) 2.69 | 98 39 69.1 4.88 
Marion ...... .. Burns (near) 27 | 59.2 0.004 | Hews Island Dam.......)... 
93 40/ 69.2 1.06 | Caseade Locks........... 85, 42) 60.0) 2.41 | Huntingdona..........-| 43) 70.7) 2.85 
Milfordton .............- 38 69.2 2.55 | Comstock *!...... ...-- 83 | 44, 60.0! 0.81 Huntingdon 
Milligan 98, 40/727) 4.98 | Coquille River . 0.61 | Irwi 4.98 
Mil port 90 38 | 67.9 | 2.77 Corvallis ..... 85 | 38 58.5) 6.42 95 46 71.8 3.62 
Montpelier ....... ...... 4 4470.2 2.05 Dayville 94 | 80 59.4) 0.11 pre 
Napoleon..... 7 41 70.8 1.51 0.08 | Kennett Square......... 98 49 2.94 
New Alexandria........ 93 45 70.8 3.45. || Falls 88 | 57.5 | 0.97 | Lawrenceville..........| 95 | 45 | 67.9| 3.78 
New Berlin.......... 40 69.6 2.61) Gardiner 38 | 56.8) 2.18 48 70.8 5.54 
New Holland............ %6 4 | 73.1 | 2.27 || Glenora 85 35 56.4 | 2.64 45 67.6 4.90 
New Paris. 91 46 | 72.4 1.87 Government Camp..... 76 27 | 45.9) 3.68 4.0 96 41 70.0 3.88 
New 9  51/ 74.5 3.49 SPORES 93 | 36 62.0) 0.29 | Lock Haven a.........- 97 | 72.5 4.47 
New Waterford......... 93 69.6 3.20 | Happy Valley........... 98 | 23 54.6) 0.42 LOCK Haven 8.00 
North Lewisburg ....... 97 4572.7 1.15. 88 34 58.8) 0.30 1 
North Royalton......... 94 44/698 1,22. || River (near) ...... 8 | 38 58.4| 1.66 
Norwalk 9 41) 70.2) 2.66 38 89 35 61.2) 0.40 
Ohio State University. 95 4372.6 2.05) | Junction City 84 46 60.4 0.73 
Orangeville ............+ 94 36 67.2 | Kerby -| 98 36 «61.6 | 0.08 — 1,90 
96) 1.65 Klamath Falls ........... 94 | 32 62.0| 0.02 5.68 
Pataskala 42 71.7 7.68 Lafayette 88 46 61.1) 0.72 Philedeiphia......... ook 56 75.2 1.61 
3.39 | 91 36 (59.0) 0.57 | Point Pleasant 2.11 
Philo ........ 97 4273.7 5.08 Lakeview 9 29 58.6) 0.20 uakertown 96 46 71.0 3.96 
POMETOF 47 74.0 3.77 | Lonerock..... 87 | 22) 51.8) 0.31 
Portsmouth Lorella . 58.7] 0.10 | Renovod | 45 | 70.5 | 2.85 
Portsmouth... 50 75.8 4.58 MeMinnville 86 87 58.2) 0.70 3. 68 
ulse ...... 5.43 Merlin 48 62.4) 0.23 Saegerstown 90 36 | 67.0 2.14 
Richwood .......... 99 77.8) 1.34 Monmoatha*! 84) 50 | 65.3) 0.55 
Ridgeville Corners 9% 44/720) 2.01 Monmouth d...... B84) 86 | 57.2) 0.86 | Salem Corners ..........| 98) 45) 67.4 3.56 
Ripley 96) 48 73.8 4.46! | Monroe........ ++ 83 83 | 57.8) 0.77 | Seranton...... 98) 40 | 68.9 | 2.66 
Rittman of aalsseses 1.04 | Mount Angel . 41 | 61.8 |....... Seisholtzville 4,68 
Rockyrid OF | 44) 71.4) 2.05 | Nehalem...... Selinsgrove @...........-| 95 | ° 70.4 4.04 
Rosew 98  43/72.1) 0.46 Newberg . 88 | 84 59.2) 0.76 |) SHAWMONE..... 1-08 
Seaman..... 102 47 | 76.6 | 3.98 | Newbridge 95 | 29) 61.4); 0.88 Shinglehouse ..... 67.4 3.61 
95 42 69.4 4.01 | Newport . 63 40 52.0) 1.44 Sinnamahoning . 
Sidney..... 99 45 74-8) 1.10 Pendleton .... 95 | 387 | 64.2) 0.63 Smethport...... 90 | 36 | 65.4 2.68 
Sinking Spring ... @& 48 72.4 3.92 | Placer. Smiths Corners . 
Somerset ......... 93 52 75.0 5.92 | Prineville .............. 24° «457.2 0.08 Somerset...... 92 38 | 64.6 4.45 
ringboro .............. 3.52 Riddles*! 88 43 61.4 | 0.20 South Eaton .. 91 42 | 68.4 2.58 
82 | 59.0| 0.25 State College.. 90 45 69.2 2.41 
6060 4673.8 3.35 || Sheridan *!........... 88 58.6, 0.98 Sunbury ..... 
_ | 45 | 71.8 2.10 Silver 17/540) T. Swarthmore .. 9 | 52) 74.2) 1.95 
Upper Sandusky .... ° 42/719! 2.55 | 88! 68.51 0.61 Swiftwater..............' 88| 89) 65.6| 3.08 
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Temperature. Precipita- | Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
| 
3 3 3 
a | = a 
Pennsylvania—Cont'd. ° ° © | Ine. | snes. | South Dakota—Cont'd. ° | ° ° | Ine. | me Texas—Cont’d | et ° Ina. | Ins 
Towanda............ 38 (68.6 | Montrose*........ 438 66.0 5.14) < 56 76.3 8.46 
Uniontown 9) 44 71.8 38.07 | Oelrichs | 105, 35 66.1 1.40 
Warren ...... TTT TT 90 39 66.2 2.58) Parker ..... 92 42 68.0 5.31 College Station? «....... 
38 63.1 Plankinton . % 40 68.5 3.11 4.04 
West Chester............ | 73.0 1.96 | Redfield .... 41 66.0 2.72 Columbia | 91) G2 | 78.6 10.56 
West Newton ........... 2.74 Rochford ... 2 55.6) 2.38 96 61 | 80.2 8.03 
White Haven ... ....... 93 83 (67.6 |...... St. Lawrence. 4 66.6 3.19 Corsican 100) 82.4 6.76 
Wiikesbarre ............ 101 | 42 73.0 2.82 40 65.4 | 2.55 Cuero 97 | 57 | 82.0 18.82 
Williamsport ........... 93 56 72.6 4.25 202 | Dallas ..... 97 6179.3 6.58 
47° 71.8) 3.54) Sioux Falls. 98) 41) 66.2) 6.91 | Danevang 102 82.0 14.78 
R Island. Spearfish 90, 38 60.2) 2.53 | Desdimoni 100") 81.2" 9.93 
dive 90 | 54 67.4) 3.60 | 97| 60.2| 4.34 | Dublin. 9) 50 76.4 7.30 
| 67.4) 1.87) atertown............. | 87| 63.8) 2.85 | Duval 64/79.3 4.97 
Lonsdale levees «8.16 Waubay ........ 44 66.2 3.85 Emory . 100) 890.0 4.77 
Pawtuoket ST 69.6) 3.55) || Wentworth ............. 90) 45 06.1) 4.92 Estelle .. 98 61 80.0 6.66 
Providence a .... 72.2 3.62) | Wessington Springs..... 93 | 40 | 62.6 2.78 Fort Brown 94, #67 8.0 2.39 
South Carolina, | Whiteswan ...........+. 102) 44/ 70.4 1.85 || Port Clark 62 79.1 22.32 
Allendale 101, 80.0 3.18) | Woleey wee | 1.82 | Fort McIntosh .......... 102; 69 84.2)| 7.67 
06435400 | 4.80 | Tennessee. | | | Fort Ringgold..... ..... 100, 65 82.8 3.22 
Batesburg 102) 80.4 | 3.50. Andersonville........... 46 74.2 4.38 Fort Stockton........... 0.68 
108 59 80.2 3.62) | 1.75 | Fredericksburg*'....... | 90° G1 | 78.7° 10.03 
Blackville ............. 102, 53 77.3 8.55 | | Ashwood 100) 48 79.2) 1.74 | | G62 76.4) 5.24 
| 275 | | Benton (near) ........... | 98 | 1.19 || Gainesville ... .......... | 93) 61 78.2) 6.83 
Camden -| 8.14) | Bluff City...... cers 5.63 | Georgetown*®........... | 98) 64 80.6 7.23 
101; 54 80.0) 3.52) | 90) 51/ 72.8) 28% || Grapevine..... ........ | 96) 79.1) 5.61 
4.07 | Brownsville ........ | 53 78.6) 2.15 | Hale Center ............. 93 73.0) 6.64 
Clemson College ....... 9 | 53 78.2) 3.52) Byrdstown ..... 46 75.6 3.35 | Hallettsville ............ 99 | 81.5 18,43 
| 8.67 | | Clarksville .............. 9 | 51 | 76.4) 1.05 Henrietta ............... 96 | 78.6 8.96 
Effingham ......... 2.81 | | Covington .... 55) 80.0) 1.27 cesses cose 9.41 
101 56 79.8 «6.44 || Decatur 96 | 48| 76.6| 4.88) 2.60 
8.31 | cess -| 106) 47 78.0) 8.02 94; 66 9.26 
Georgetown. 98 58 80.2 3.00 | Dyersburg. 53) 79.2 2.90 5.14 
Greenville... 53 76.4) 2.31 | Blizabethton ............ 45 74.4) Huntsville. .............. 60 80.3 9.42 
Greenwood 1055, 55 80.8 oc | 272 Jacksonville ............ | 85/788! 38.07 
Holland . 52 76.6 4.67 93 | 36 70.8) 5.34) Jasper ...... 96 7 79.6 3,26 
Kingstree a 100; 52 80.4) 4.72) | Florence ........... OF | 54/792 > 1.32 9.01 
Kingstree b..... 4.82 | Franklin ........-.-. 9) 49 77.6) 1.00 1.85 
Little Mountain 104 55 81.4 (1.81 | 100 SO 79.4) 5.21 | Kerrville ..... 9% | 66 75.8 9.66 
Longshore. ..... 104; 53 79.6) 2.82) | Greeneville.............. 93 | 73.6 2.55 Lampasas ...... 98; 58/783) 7.69 
Pinopolis 96 | 5877.1) 3.79 | Harriman.... ........... 94; 76.2) 4.67 1.40 
St. Georges.............. 9 | 55 70.7 | 4.46 | Hohenwald............. 44 75.1 1.47 Laureles Ranch......... 3.22 
St. Matthews 98 | 57 79.6) 6.50 | couse 95! 60" 78.4") 2.41 9 | 68/ 80.1 3.12 
St. Stephens. .......... | 4.50 | Johnsonville ........... 97 | 46 75.8) 1.50 | Longview ...... | 99 61 81.8 4.94 
SANLUOK 100; 5279.2) 1.88 || Jonesboro*! ............ 9 | 46 73.4) 5.20 | 96! 62/ 81.1) 4.26 
Shaws Fork ...........+. 48 78.2) 5.62) duns | 5.07 xcs 101, 62 | 78.6 11.00 
Smiths Mills ....... | 8.49 | | Lafayette*®............. 96 57. (77.0 1.27 Marathon 0.35 
Society Hill. ........... ST 79.1) 5.06 Lewisburg......... ..... 47 78.2/| 0.72 | 0.82 
Spartanburg ...........- 658 78.8 1.87 | 98 | 51 78.5 1.28 Mount Blanco .......... | 93) 85 7.25 
Statesburg 9) 79.5) 6.31 MoKensle 97 | 77.6) 1.19 New Braunfels.......... 9 | 61/ 81.2 5.21 
Summerville ........... | 98) 84) 78.0) 5.39 | 102, 77.9) 0.12 11.06 
Temperance ...... | 008) 79.6) 5.77 | | Maryville*® ............. SO 76.4) 3.01 60/786 1.17 
Trenton 9 | ST 81.0) 4,80 cocaces! 100 5279.4 2.63 | 68.9 |...... | 
Trial. .... % | 50 75.9) 5.54 | | Newport 49 75.8 3.64 Point Isabel*!.......... 93 78 83.0 0.90 
Winnsboro ...... @ 76.7) 1.80) 45 75.4) 2.21 | | 77.6| 7.02 
101) 86 70.6) 2.18) Palmetto ....... 78.38 | 3.07 12.07 
South Dakota. Peryear*®...... | 99) 83 2.13 | 88) 65 | 79.6 )....... 
Aberdeen............. 9) 45 68.6) 7.14) | Pope........ 101, 75.8 | 2.37) 11.10 
Alexandria 41 60.4 Rogersville 48° 73.2) 3.41) | 64/829 413 
AFMOUP | 9 | 40 69.8) 3.29 Rugby...... 9 40 72.8) 3.08) | Sabine 3.67 
Ashcroft 68.4 | Savannah 99 | 78.4) 1.43 | Sanderson............... 2.55 
BOWIE. 62.6" 5.00 Sewanee.... 74.4) 4.07 San Marcos.............. | 89 77.0) 5.32 > 
Brookings .... 88) 42 64.8) 5.42) ‘Silverlake .. 88 41 | 68.6 4.99 639.6) 
| 4.46 | Springdale 964 48" 75.4") 6.14 | Sugarland ........ 106 66 84.4 12.68 
Centerville 7.86 Springfield « 10156 78.2) 0.50. Sulphur Springs......... | 98° 60° 79.0" 3.29 
Chamberlain............ “40 60.4" | Templeg...... 94) 64/79.0 10.97 
| 102) 45 69.1 2.71 Tellico Plains % 50 76.4) 4.08. | 9 62 78.2) 11.49 
Clark | 5.64) Tracy City.... 44/ 72.5) 3.55 Tulia .. | 4.44 
42 66.4) 3.22) Trenton .... 9 | 55 79.0) 2.11 | ler ..... -| 9 81.6 3.88 
Doland 36 66.4 «4,00. | Tullahoma . 9) 46) 75.0) 2.50) Valentine 1.30 
Farmingdale .... Waynesboro ............ 8 45 76.8035 § Waco....... 83.1 11.55 
PIANGPOAU. 45 66.6 3.87. | Wildersville............. 58 76.4 4.65 | 79.9 7.85 
Forest City......... 43 69.2) 1.10) Texas. | 6.39 
Fort Meade focapes | 2.35) | 92 76.7) 4.84) 
Gann Valley .........+.. 40 08.2) 8.45 8.51. 64.5 0.43 
Goudyville ..... 38 65.2) 3.84) ADBON 6.30 66.4° 0.29 
Highmore 98 | 44 69.1) 4.20 | 3.87 | 70.8 0.52 
Hitchcock ........... | 1.95 | 9% 60 78.9 3.80) 63.8 0.21 
| 6.97] | Austin 9 | 60 | 77.2 |....... 55.2 1.10 
Hot Springs ............ | 98) 84 61.4 0.96) Ballinger 60 76.0) 7-27 | 65.6 0.96 
OWATE 90!) 40 67.1) 3.96 | Beaumont............... 100 6883.6 64.6 0.05 
102 89 64.5 | 1.00 Beeville ...... 9 61 80.9) 3.70 66.8 0.36 
Ipswich ....... 42 65.0) 5.12 % 60/7.2) 3.25) 71.8 0.72 
Imball % 40) 68.8) 3.13 9 64) 77.4) 4.96 60.6 0.91 
8.52 | Beasoria ........... 63 | 79.4 10.32. || Heber 59.7 0.97 
108 | 38 67.0, 2.53. Brenham 63 80.1 | 22.01. | 0.19 
| 39 66.8 2.49) | Brighton ..... ...... 98) 70 82.4) 2.16 | 100 50 68.8 0.00 
97 | 42 68.4/ 6.91 Brownwood ........ 60° 79.0°) 7.50. 95) 30 61.8 0.95 
Millbank ...... | 9) 45) 64.8) 4.22 59 (77.0| 5.61. | 97| 0.42 
Mitchell ......... 41 67.0! 4.94 Camp Eagle Pass........ 102 65 81.4 | 13.50. | 93! 62.6) 0.60 
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Stations. 


Utah—Cont'd. 
Marysvale **......... 


Mount Pleasant 
Ogden a*! 


Parowan 
Promontory*! .. 


Richfield ...... 
St. George 
Scipio ....... 

Snowville .°.... 
Soldier Summit . 


ernal- 


Bennington 


Brattleboro .......... 


Burlington 


Cornwall 
Derb 
Hartland 
Jacksonville 
Norwich 
St. Johnsbury 
Vernon 


Alexandria 
Ashland 
Barboursville 
Bedford City 
Bigstone Gap 
Birdsnest *! 
Blacksburg 
Buckingham 
Burkes Garden 
Callaville 
Charlottesville 
Christiarm®burg 
Clarksville 
Clifton Forge 
Columbia 


Doswell 


Farmville ........ 


Fontella 
Fredericksburg 


Grahams Forge ‘ 


Hampton 


Hot Springs ......... 


Lexington 


Newport News 
Petersburg 


0 
Richmond (near) 


Rockymount 
Salem 


Stanardsville 
Staunton 
Stephens City 
Sunbeam 


Westbrook .. 
Woodstock... 
Wytheville 


Ashford . 

Bridgeport . 
Brinnon .. 
Cedar Lake. 
Cedonia... 
Centerville. 
Chehalis . 
Cheney .... 
Clearwater 
Cle Elum.... 
Colfax..... 


Virginia. 


Speers Ferry ......... 
Spottsville 


Climatological record of voluntary and other cooperating observers—Continued. 


snow. 
snow. 


Temperature. 
(Fahrenheit.) 
= = = 
| 
| 
98 34 (65.0 
36 «53.5 
100 35 66.8 
107 42 | 73.4 
99 33 «65.4 
96 40 66.0 
102 4 | 71.9 
96 36 (64.8 
30 «(61.4 
100 43 63.5 
110 41 74.1 
96 2 62.3 
94 21 57.3 
90 32. 56.6 
96 34 «(64.4 
97 29 61.8 
9 36 «65.2 
86 21 | 53.2 
92 42 | 67.8 
41 67.2 
52. 69.3 
86 39 «63.4 
95 42 68.1 
86 40 63.0 
88 35 63 2 
89 34 «65.0 
90 35 63.2 
64.6 
56 (70.1 
92 44 «67.0 
SS 37 64.0 
98 53 75.8 
101 53° (76.6 
96 52 (74.8 
YS 51 75.6 
of 43° °2.9 
9s 63 «75.6 
91 45 69.3 
96 47 | 73.5 
87 40 65.7 
56 «74.4 
52. 74.0 
95 50) 67.1 
97 41 71.0 
106 | 76.5 
100 55 (76.8 
99 53. «75.8 
96 54 | 75.4 
tit) 45 «69.6 
96 61 77.4 
88 45 69.2 
49° 
7 53 74.6 
92 43 (71.0 
97 49 73.3 
99 60 79.6 
99 54 (77.2 
96 54 74.8 
52 | 75.3 
96 53 «75.9 
92 55 74.4 
100 50 «76.6 
96 52 73.6 
9 44 73.7 
95 49 73.5 
96 51 75.5 
7 51 75.4 
55° 76.0¢ 
98 54 | 77.2 
9 ° 73.2 
91 47 (70.6 
92 39 | 65.0 
75 40 55.8 
80 53.8 
90 32 58.2 
85 36 «57.1 
7 


| Total depth of 


Rain and melted 


* 


(near)... 


SIZSRSARE 


Lin 
Mavticid veces 


Moxee Valley 
Whatcom. 


ympia........ 


Port Townsend 


Wenatchee (pest) - 


Martinsburg..... 


New Cumberland 
New Martinsville 


S558 


pp 


2A 


Temperature. 
(Fahrenheit.) 
= = = 
° © | 
70| 87 | 53.9 
87 | 875, 
84/ 36 | 58.3 
90 60.5 
89 36 61.3 | 
82| 36 | 57.6 | 
91! 38 62.1) 
97 | 42 | 68.0) 
85 | 36 58.2) 
86 | 39 63.4 
96 | 35 64.4 
82) 35 57.6) 
70| 31 | 47.6} 
91 62.4) 
69 88 55.3 | 
92 | 87 | 62.2 | 
72) 39 | 54.7) 
83 | 36 | 57.4 
74| 44/ 57.0 | 
89 40 60.4— 
88 41 66.0. 
68 54.0 | 
33 | 56.7 | 
34 
38 56.8 | 
35 53.6 
38 57.0 
40 58.2. 
| 36 | 54.3 | 
90 «36 
79 | 36 57.5 
9 37 59.8) 
81) 36 58.1, 
75 | 38 | 56.6 
8 33 59.6 | 
85 | 60.2 | 
89 42 68.6 | 
9 70.8 | 
89 44 69.1, 
93 44 | 70.2) 
45 71.1) 
% 44° 72.4) 
93 44 70.5 | 
91| 45 70.4 | 
9 48 71.0. 
92) 44) 70.1) 
9 40 72.0. 
9 | 47 78.4 
9% 49 | 74.7 
42 | 69.8 
89 40 69.0 | 
51) 72.4) 
97 | 45) 71.4} 
44 72.9) 
97| 47 72.8) 
91 42 70.4. 
9 46 71.9. 
9 | 42) 70.7) 
69.2) 
44 71-2 
| 49 | 73.5 | 
90 45 69.8 | 
95 49 72.4, 
9 38 71.2 
98 | 46 73.1 
97 50 (75.5 
86 43 | 
87| 37 | 64. 
83 38 | 61.1. 
89 45 | 69.9. 
93 42 | 69.6 
87 | 44 67.7 
89 42. 67.8 
9 | 43) 71.0 
91) 43 68.2 
90| 38 | 67.6 
88 45 | 67.1 
83 35 «61.1 
9) 41 67.6 


of 


snow. 

snow. 

snow. 
snow. 


Rain and melted 
Rain and melted 


Total depth 
Total depth of 


Maximum. 
Minimum. 
Mean. 

| 


SAAC 


Wisconsin—Cont’d. 


> 
= 


Hartland ........... 


Heafford J unction 


New Holstein. 


'| Stevens Point........... 
Valley Junction 


SSF 


SR ANG 


| Fort Washakie.. 
Fort Yellowstone 


Wamsutter..... 


S pri 
@S: 


Mexico. 
Ciudad P. Diaz. 
Coatzacoalcos 2. 
de Aldamas.. 


2 


a 
= 
BR 


to Rico. 


ae 


SESENNZSRSSS F 


RS 
2 


S222 
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| Precipita- Precipita- Temperature. | Precipita- 
| tio | | tion. | | (Fahrenheit.) | tion. 
| 
| 
Ins. Ins. | Washi | ° | Ine. 
| Coupevi 90 
| 87 
Minersville ....... . | | 89 | 
88 | 
ee Grandm 87 | 
Hooper 90 | 
Kennew | Knapp. } 
Lacente | Koepenick*!........... 
|| Lincoln 88 | 
| Ol | 
| Oreas Is | New London ............ 
Vermont. Pullman 1.5 | Pine 
(Pre | Sedro... | Prairie du Chien ..... .. 
| Silvana | Prentice 
| Snohomi | 
| Sharon 
Southbe | SHAWANO 
Sprague 
Sunnysi¢ 
| | Union Ci 
| West Bend 
Beckley || 
Beverly. | Whitehall 
| Bluefield Wyoming. 
| Buckhan Basin | 
Burlingt« | Big Pinoy. 
| Cairo... | Bitter Creek .........000| 
Eastban Carbon 
: | Centennial ..............! 
Grafton.. 
| Green Su 
| Harpers | 
Hinton a. 
| Huntingt 1 | 
| Kingwoor 8 
Madison | 
. Marlintor 
H Morgant« | 
Nuttallbi 
| Oceana . 
Qs .. Oldfields. 
Parsons . 
| Philippia 
Point Ple 
| Powelltor .| 
Westona 
oe Westona 
| 
| Amherst. 80 | Arecibo 87 
ease] | Bayamon .............../ 94 
Beloit ... || Canovanas 85 | 
| Delavan .| | Isabela 
B.11 Eau Claire 87 | | 
81 32. (538.6 | | Florence Manati...... 8B 
36 58.2 0.98 | | Fond du I | see 
re 
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Taste IT.—Climatological record of and other observers — 


Temperature. | Precipita- Temperature. | Precipita- 
(Fabrenheit.) thon | ton, Mean of 7 a. m. +? p.m.+9p.m.+9p. m. +4. 
| | | ‘Mean of 6. 6p.m m. 
tions | We ean of 7 a. m 
Sta Ee | Eg of readings at various hours reduced to true 
3 38 Ze dail mean by special tables. 
|| an ean from hourly readings of thermogra 
= | ® ie 10 Mean of sunrise, noon, sunset, and midnight. 
42 | 2 | & The absence of a numeral indicates that the mean 
P e maximum and minimum thermometers 
‘ Ins. |) 0 me. Ine. An italic letter following the name of a station, as 
San Lorenso «79.4 | Lowelld... “| go! 34 57.1 a,” Livingston indicates that two or 
91 765 4.71. North Carolina. more observers, as the case may be, are reporting from 
Vieaues ..... 90 68 79.4 5.68 Greenville | go! 46 69.4 3.27 the same station. A small roman letter following the 
91 63 787 3.50 South Dakota. } j name of a station, or in figure columns, indicates the 
—a — : | Gary 89 29 50.2 5.17 number of days missing from the record; for instance, 
Texas Ue wate ‘s No note is made of breaks in the continuity of tem- 
Late report jo May, Valentine ..... 98 42 69.8 0.00 do net 
eS Brett ays nown breaks, of whatever duration, in the 
- precipitation record receive appropriate notice. 
Tyoonok. cove 60 30 43.1 «1.0 4.0 * Extremes of temperature from observed readings of 
I dry thermometer. Table I, May, 1899, Bridgetown, Barbados, West In- 
Fayette........+... eee 2 33 (58.7 6.69 | A numeral following the name of a station indicates dies, make mean temperature 797 instead of 49.7. 
K the hours of observation from which the mean temper- Nebraska, Weeping Water, April, 1899, make total 
Ulysses 20° 66.8" 0.20. ature was obtained, thus: precipitation 3.05 instead of 2.49. 


] 

] 

] 
( 
I 
I 
I 
N 
N 
P 
P 
P 
8 
Si 
Si 
Si 
Ss 
Ss 
Se 
Ww 
Be 
Br 
Hi 
Ki 
Pc 
Sa 
Sa 


Sa 
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Taser IIT.—Mean temperature for each hour of seventy-fifth meridian time, June, 1899. 


Stations. 


COM 


MISH 


tt 


SSSSSSSS Rk 


24646 8 


Mo... 
a 


T 
amalp: 


pendence, Cal 
New Orleans, La. 


port, Me... 
Galveston, Tex 

West Indies. 
Basseterre, St. Kitts 


ago, Til... 


Cincinnati, Ohio 
Cleveland, Ohio 


Detroit, Mich.. 


em 
Washington, D.C.. 


New York, N.Y. 
St. Paul, Minn... 
Salt Lake City,Utah 
San Diego, Cal..... 
San Francisco, Cal. 
Santa Fe, N. Mex . 
Savannah, Ga...... 


Marquette, Mich 
Philadel 


Bismarck, N. Dak 
Boston 
Havre, Mont... 


Dodge, Kans... 
Inde 

Key West, 

Mt. 


PEP EL 


SSS 


RERREREREE 


DOT ow 


0, 8.D 
uracao 


Spain, Trin 


an Juan, P.R..... 
Santiago de Cuba. 


Bridgetown, Bar... 
Cienfuegos, Cuba . 
Havana, Cuba..... 
Kingston, Jamaica 
Port of 

Santo Domin 
Willemstad, 


meridian time, June, 1899, 


TaBLe IV.—Mean pressure for each hour of seventy 


Stations. 


Ses 


SPR 


858 


ESSERE 


EES 


153 
867 
237 
193 
432 
263 
289 
398 
879 
290 
957 
020 
045 
183 
74 
537 
010 
708 
941 
186 
972 
460 
076 
640 
830 
823 
1 
013 


SINR 


ASR 


igi: 


4 


| 


82833253 


@ 


Siiige: :ag 
: 


Rev——36 


ee di dia ag di | 
58.1 8 5 s 0 3 71.9 .5 2 | 2 62.0 6 
63.7 .2 8 5 1 i 9 75.4 4 9 7 | 66.5 1 
63.8 8 70.7 3 1 5 | 65.9 
66.7 6m 6 0 73.8 2 9 61 68.5 
69.5 6 2 6 82.6 0 73.0 7 
65.0 2 om 5 74.0 .9 7 67.5 6 
642 0 6 Zs 75.9 1 66.7 
9 9 6 1 1 82.7 THD 69.5 7 
6 5 60.6 1 2) 52.8 
5 5 67.1 6 6H 59.6 5 
73 3 85. 1 9 78.5 
7 6 80.8 8 «73.0 
5 7 83.5 9 5 B 80.4 
1 6p ) 64.0 8 58,3 6 
2 7 85.0 1 76.9 7 
3 6! 70.6 4 66.9 
2 7 7 84.3 1 77.2 7 
om 6 ) 78.6 5 69.3 7 
| 67 6 82.8 5 7am 71.0 7 
om 6: om ve, 80.0 7 69.7 7 
) 5g 5 5s 62.5 3 62.6 5 
7 4 6 7 —_ 83.6 3 » 77 75.8 fy 
65 64 6 6: 73.0 9 67.1 6) 
6 5 56.5 & 6 74.2 1 6 65.7 6 
nf 4 58.8 ! 5 63.9 8 6 60.9 6] 
ng 54.7 58 6: ) 74.0 5 6: 63.4 6 
7 72.9 7 83.4 86.1 ) 7 75.8 7 
6 66.1 76.4 82.2 70.8 74 
° 76.9 76.9 76.8 76, 1 78.4 80, 83.7 84) 82.3 81.7 7 78.8 78.6 78.8 | 7 79. 
76.0 75.8 75.6 75. ) 78.4 80. 84.7 84, 82.2 82.0 79.1 78.2 78.1 7 79. 
73.2 72.7 72.1 7, 72.9 76. 85.9 86. 82.3 81.5 5 79.5 77.0 7 78. 
a 75.0 74.6 74.1 73. 73.0 75. 84.9 84, 82.1 80.6 & 80.4 79.5 78.9 ‘ 7 78. 
73.3 73.1 72.7 72. 72.2 74. 86.5 87. 84.5 83.7 81.9 79.9 78.4 78. 
73.6 73.1 72.7 72. 74.7 85.1 84, 83.6 82.7 79.4 78.1 77.3 7 78. 
75.8 75.8 75.3 74. 75.6 77. 82.3 82. 82.0 81.5 79.1 78.1) 78.8 7 78. 
- 74.8 74.3 73.9 78. 74.2 77. 87.1 8&7. 84.1 82.9 8 80.7 79.2 78.5 7 79. 
72.6 72.0 71.7 71. 72.0 75. $4.1 83. 81.0 | 80.2 7 77.7 76.8 75.6 . 7 76. 
78.1 78.1 77.9 77. 78.3 80. 83.6 84, 83.3 82.8 8 80.3 79.6 79.2 is: 80. 
- 
-135 142 161 148 .128 .110.. 127 
.864 Bass 859 -842 .834 .882 . .863 
-222 9230 «=. 241 241 232 -218 .205 .199 .194. -217 
. 164 177 184 .192 9192 190 -174 154 . 160 164 
-406 93420 «=. 482 Base 4265 -404 .391 .379 | .370 
246 254 261 267 266 258 -240 .238 .: 242 43 
- 263 273 281 6. 290 292 285 -265 .255 .246 | 265 269 
- 373 374 S82 . 886 398 «4.359 . 862 B68 
-869 [E877 5 .889 73 .852 .848 .846 .850 . . 876 75 
-905 17 .924 939 48 .921 .909 .896 .885 .884 - 918 21 
-276 280 7 .290 286 -269 .266 .260 .258 28K 97 
-915 [R921 R7 .9385 Hoss 56 -947 885 881 98 
. 988 095 5 .010 20 N7 -004 .994 975). 965 . 094 
-009 17 30 088 4 40 -018 .006 .987 .990 . 028 29 
. 167 77 .182 189 83 -173 .169 0.161.157 .176 75 
- 625 36 6.659 -645 .634 .624 .609 .602 - 633 32 
- 498 94 «6.502 12 3 556 .558 .555  .547  .536 507 16 
- 976 5 2 .97 08 -987 .977 .967  .956 989 9 
- 695 13.716 14 02 -683 .672 .667 .666 .669 . 705 ‘08 
.946 33 908 .807 .888 884.885 927 
.176 86 92 .198 | 80 .154 | .141 | .141 .176 75 
945 8 1 .955 74 -969 .964 .957 | .O47 .941 - 927 39 
5 .455 54 -431 .417 .406 .399 .391 423 24 
050 71 .070 73. 76 -066 .061 .051 .042 .034 - 047 
. 595 1 - 619 39 -627 .617 .610 .599 .586 585 2 
. 806 2 2 .807 16. 33 -835 .831 .826 | .820 | .811 .815 23 
785 . 795 25 -821 .813 .805 | .797  .786 . 785 
.822 335 48 -334 .310 | .300 311 
-983 .990 O11 9. 972 .954 .945 | .940 .943 -991 .990 
. .945 . 958 - 956 9 -930 .917 .907 | .899 .899 . -982 .987 
Weat Indies 
- 961 -985 .994 .0O1 | . 986 . 967 1 - 999 
.914 -940 .948 .958 . 050 . 927 36 045 
. 932 -948 .960 .966 . .951 .919 2 961 
. -949 .963 .971 966 926 5 . 969 
. 664 -662 .678 .682 . . 665 580 695 
881 - 907 15 884 . 860 .910 
.915 935 51 938 . 920 3 . 950 
953 - 862 943 987 
& 


- . 
| 
=z 
- 
| 


| 

| 

| 
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| 
TABLE V.— Average wing 
| 
= 
7.4 
11.4 
8.3 
9.0 
| 
11.0 
8.7 
| 8.1 
| 7.4 
4.4 
8.6 
5.1 
9.2 
11.1 
4.8 
21.7 
6.0 
10.1 
7.4 
7.8 
7.5 
5.3 
| 4.8 
7.9 
6.2 
7.8 
1.5 
6 
5 
5 
7 
2 
8 
3 


4 
278 MONTHLY WEATHER REVIEW. JUNE, 1899 
Taste VI.—Resultant winds from observations at 8 a.m. and 8 p. m., daily, during the month of June, 1899. 
Component direction from— Resultant. Component direction from— Resultant. 
rection ra- on ra- 
N. 8. E. w. from— | tien. N. 8. E. w. from— | tion. 
New England. . Hours. Hours. Hours. ° Hours. North Dakota—Continued. Hours. Hours. Hours. Hours. ° Hours 
Bastport, M@.... 18 | 20 8 21 8s. 47 w. 18 Williston, N. Dak 28 10 12 n.0w. 
Portland. 7 9 2 s. daw. 18 Upper Valley. 
Northfield, Vt..... eee 3 16 8. 73 w. & 13 26 22 19 8. 13 e. 13 
ton, Maas. 18 3 868. 74 Ww. 26 La Crosse, Wis. 5 14 10 6 s.2e. 10 
Nantucket, 28 10 2 Ow. 25 Davenport, Iowa 17 22 18 Ve. 5 
Woods Hole, Mass 7 s. 25 Des Moines, 11 17 2 s.liw. 17 
Block Island, R. I 3 TA Ww. 34 «6Dubuque, Iowa 14 18 14 sos. 17 e. 4 
New Haven, Conn 7 20 Ww. 18 || 13 26 19 14 s. le. 14 4 
Middle Atlantic States. 15 33 18 8. Ww. 
Albany, Vo... 15 25 21 S2w. 96 || cc 12 21 16 13 
Binghamton, N. 16 ? 3 12 n.45w. |) 6 15 9 18e. 10 
7 Bi 9 2 68 w. 12 30 15 14 8. Be. 18 
Harrisburg, Pa.t...... 13 4 3 1 n.338w. 15 Missouri Valley. 
Philadelphia, Pa 24 Is 19 n.61w. 12 Columbia, 5 16 10 7 #8. be. 11 
Atlantic City, N. 15 27 14 2 s. 13 Kansas City, 15 26 8 38. Se. 
coe 16 81 12 11 8. 4e. 15 Springfield, ? 37 6 8. 35 
Baltimore, 23 16 15 2 n.36w. os 16 31 20 8 39e. 19 
Washington, 21 23 11 14s. 4 Omaha, 11 28 8s. Sve. 24 
Lynchburg, 16 22 16 19 8. Ww. 7 || City, 18 6 5| s. 11 
Norfolk. va 15 26 21 36 e. 14 25 22 12s. 42e. 15 
South Atlantic States. Yankton, 8. Dakt.............s005+ 4 13 8 11 sos. 18 w. 10 
Charlotte, N. C 2 12 12 Northern Slope. 
Hatteras, N.C 18 20 10 21. os. 80 w. 1 avre, Mont....... 9 13 12 Sw. 25 
18 19 13 19 8. 80 w. 6 || Clty, MOMs 15 18 13 35 8. 76 w. 12 
Wilmington, N.C 15 M4 21 45 w. 20 || 9 18 TS Ww. 35 
B. “4 18 17 e. || 20 17 13 2% n.i7w. 13 
4 26 17 6 Se. 12 Rapid City, 8. 21 12 15 2 n.55w. 16 
cede cee 13 31 17 6s. 9e. 18 Cheyenne, 23 17 23 68 w. 16 
Jacksonville, 11 28 15s. We. 16 || 19 20 3 s. w. 16 
Florida Peninsula. 16 29 15 12 ss. 13e. 13 
Tuaplter, FIG 6 28 28 9 sg. dle. 29 Middle Slope. 
Key West, Pla 7 18 41 5 n.7e. 38 Denver, 3 22 10 14 «on. 76 w. 4 
16 82 14s, Te. || 21 13 20 210 on. Tw. 8 
Eastern Gulf States. Concordia, Kans ........... 8 37 16 6 8. 19e. 31 
GR 21 4 18 3 n.36w Dodge. 36 26 s. fle. 37 
On 10 11 9 7 s. Be 7 42 18 2 s. Be. 38 
Pensacola, Fla.t 11 11 10 n.%7e || 41 21 5 8. Be. 37 
22 23 12 11 s.45e 1 Southern Slope. 
Montg@omery, Ala@ ....... 15 14 20 s.3iw BD 10 36 30 s.@e. 38 
Meridian, Miss. 8 11 9 4 42 13 6 8s. We 39 
Vicksburg, Miss....... 15 19 22 16 Ss. S6e 7 Southern Plateau. 
Now Orleans, 9 37 23 7 We >, 23 6 28 19 n. Me. 21 
Western Gulf States. Santa Fe, N. Mex .............05:. 5 30 2 16 Sos. We. 27 
Shreveport, 15 25 4 67e. 2 12 3 2900 on. 69 w. 28 
7 17 36 5 gs. 6040 13 10 19 «on. 8 
M4 30 18 4 68. Me 5 28 10 s. Bw. 20 
Corpus Christi, Tex................. 31 4 «. Be #2 Independence, Cal................. 20 16 11 on. Ww. 18 
Fort Worth, 2 18 3 le. 17 Middle Plateau. 
cc 8 32 40 2 s. Be. Clty, NOV. 16 12 7 360 82 w. 29 
ce. 7 2S 1 29 Winnemucca, Nev 21 15 SB w. 13 
San Antonio, Tex ........ 2 33 5 8s. Te. 30 Salt Lake City, Utah. ............ 22 19 20 on. 67 e. 8 
Ohio Valley and Tennessee Grand Junction, Colo.............. 17 16 2 19| n.fe. 3 
Chattanooga, Tean.... ....... 19 2 10 24 os. T8 14 Northern Plateau. 
Knoxville, Tenn ............... 23 M4 18 21 «on. 18 w. 10 Baker City, Oreg...... A 26 7 15 n.76w. 
Memphis, Tenn ......... eevee 15 2s 14 2 s. Sw. 0000 15 17 18 76 w. 8 
Nashville, Tenn.......... 18 16 12 n.8w. 16 Sponane, 4 33 13 21s. w. 30 
Lexington, Ky.t.......... 5 10 5 13s. SB w. alla Walla, Wash.......... 10 34 17 8. W23w. 26 
Louisville, Ky............ 16 7 16 12s. We. 
Evansville, Ind.t....... 6 14 33 7 2 n.4w 35 
Indianapolis, Ind .. 19 27 12 14s. Iw. 2 2 5 5 OW. 42 
Cincinnati, Ohio ... 15 23 21 7 8. We. 0 0 2 26 w. 26 
Columbus, Ohio.... 17 2 19 16 Sle. 16 20 16 19 8. 37 w. 5 
Pittsburg, Pa .......... ape 2S "4 10 n.3w. 17 8 on. TO 23 
Parkersburg, W. Va..... 18 2 8. Ww. 41 4 23 13 on. Ie. 38 
on on 26 17 12 17) sn. Dw. 
Lower Region. 29 13 3 33 on. 62 w. 34 
cove 11 21 7 36 8. 71 w. 30 0 0 n. Sw. 52 
2 8s. aw. 37 12 11 12 n. 2w. 25 
16 20 33 os. Sl w. 25 Sacramento, Cal............ 14 35 10 21 Bw. 24 
13 15 8 38s. w. 30 Francisco, Cal 1 16 0 52 8.73 w. 54 
Cleveland, Ohio. .... 19 15 13s. 45e. 3 South Pacific Coast Region. 
Sasdasky 19 21 ss. llw. 10 Fresno, Cal........... cone 37 3 3 39s an. 47 
15 0 7 21s, 89 w. 6 Los Angeles, Cal.............. .... 3 5 42.8. 59 w. 43 
Detroit, ee 19 23 13 4 8. 70w. 12 San Diego, ces 19 19 1 36 35 
Uj Region. San Luis Obispo, Cal............... 16 10 5 3 n.79w 31 
Alpena, Mich............ +++. ? 21 15 «68. Ti w. 16 West Indies. 
Escanaba, 17 2s 12 8. We. Basseterre, St. Kitts Island ....... 9 1° 5S n.88e 57 
Grand Haven, Mich......... 16 12 4 6s. 14 Bridgetown, Barbados ............ 5 8 0 8. 54 
Marquette. Mich......... 18 B 18 8. 39 w. 6 Cienfuegos, Cuba................. 38 6 32 3 n.4e 43 
Port Huron, Mich........... 23 26 14| s. 6 w. 7 10 51 1 50 
Sault Ste. Marie, Mich.............. 4 9 B 7 8. Ww. 4 Kingston, Jamaica ................ 49 4 11 6 n. 6e 45 
Chicago, Ill....... 17 21 24 15 ss. 66e. 10 «~Port of Spain, Trinidad....... .... 6 6 5838 1; 52 
Milwaukee, Wis. 16 2 15 2 s. aw. 9 Roseau, Dominica................. 26 31 9 28 
Green Bay, Wis ............ ececevese 13 7 17 18 «6s. 4w. 14 San Juan, Porto Rico .......... o%* 0 15 51 1 3s. 59e 29 
25 12 22 nm. 4e. 13. Santiago de Cuba, Cuba........... 37 6 28 5 n.36e 39 
North Dakota. Santo Domingo,S.Dom.......... 50 2 8 66 48 
‘oorhead, Minn ......... 12 26 21 s. 14 Willemstad, Curagao......... ..... 1 2) 59 0 58 
Bismarck, N. Dak........ 20 ” 15 2 n.50w. 17 
* From observations at 8 p. m. only + From observations at 8 a. m. only. 
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Tas_e VII.— Thunderstorms und auroras, June, 1899. 
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Taste [X.—Accumulated amounts of precipitation for each 5 minutes, ete —Continued. 

Total duration. as Excessive rate. © a Depths of precipitation (in inches) during periods of time as indicated. 
s 2 = 
& <=" min. min. min. min. min. min. min. min. min. min. min. min. min.' min. 
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! 
X.—Excessive by stations, for June, 1899. TaBLe X.—Lxcessive 
=o 
Rainfall of 1 inch, 25 Rainfall 8.00 | inch, 
3. more,ina —> more, in 24 °F More, in one 
hours. S | hours. hour. 
Stations. Stations. | 
= ae £138 = | »& 
me | | 4 &|4 | ma A | 4 
— 
Alabama. Inches. Inches. Ins. vm. Kansas—Continued Inches. Inches. | Ing. hem. | 
Connecticut. Rome ..... 2.71 
Georgia | New Iberia ..... 
2.10 145 29 | Port Eads........... 
| 16-17 j..... | Sugar Ex. Station 18.88 | 4.00 | 10-21 
Dwight . 1 00 2.87 15 | 2.04 030. 15 
Do 0 50 26 | Winchendon | 1.40 (020. 15 
Lanark 055 Woods Hole .............. 100/100 29 
Morrisonville 1 00 Michigan | 
Indian Territory. Caledonia ... .... 1.45) 0 50 | 17 
Des Moines ........ 1.06} 100 | 26 | St. 2.54) 12-13 | 2.29 120) 12 
Maple alley . 11.32 5. 21 26 4.81 200 26 | Bay St. Louis .... ...... 4.38 10 
Wan. 3.50 17 | 3.50. 1 00 17 | Houstomia (mear) | 2.84 15 
Kansas. Richmond 
Do.. Bluehill ....... 
Ellinwood . Callaway .. 
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— 
Taste X.—Excessive precipitation.—Continued. TasLe X.—Excessive 
| 
| Rainfall 2-5 ‘Rainfall of 1 inch, | Rainfall 2.50 paintan of 1 inch, 
more, in 24 °F More, in one in 24 more,in one 
Stations. Stations. 
me | < | A 
Nebraska —Continued. Inches. Inches, Ins. | h.m Inches. Inches. Ins. | h.m. 
Fremont ........ 10.17| 2.68 | 12-48 ...... Brenham ............ 92.01 | 19.99 | 97-80 |......|.....-]...... ‘ 
2.91 | 229 1.26, 100 | Hallettsville. 13.43 12.00 27-29 5.10) 1 30 28 
Nor th Carolina. Junction. ........+.- 4.95 | 7 
Sugarland .......... 30.50 | | 
Waco .... 3.50 
Levering. .... Do 3.10 aS 
Hopeton .. = | Vernon ...... 3.40 
Beaver Dam . ee Blacksburg ..... 0 50 25 
Hawley .... | 2.80 BB Charlottesville 1 00 15 
Hawthorn .... ... 1.009 050 20 Farmville.......... 0 35 25 
Selins Grove......... 1.10 02 3 | 1 00 10 
South Carolina. | West Virginia 
COBWAY 3.00 29-30 Grafton 1.50 1 30 21 
Shaws Fork ........... | 3.00 16 5.00 300 060066000 2.80 ‘ 
th Dakota eee - 1.06 100 12 
Tennessee. Porto Rico 
ildersville ........ 1.06 100 7 Weat Indies. 

Texas. 2.59 21 1.35 050 21 
Ballinger .... ....... coseccces coose| 8.4 6 3.43 3 00 6 Port of Spain, Trinidad . & 1.12 034 19 


‘ 


285 


MONTHLY WEATHER REVIEW. 


JuNE, 1899. 


TaBLeE XI.—Data furnished by the Canadian Meteorological Service, June, 1899. 


. | 


° 


uvo, 


OM OM ND 


Stations. 


| 


‘peonp 
jou 


Stations. 


*mous 


ied 
St 


i] 
i} 
| 
| 
| 


| 


° 


Se 


OK 
1+ +++ 1 ++4++14+1+ 


° 


Father Point, 
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Bissett, Ont.. 

White River, Ont 

Port Stanley, Ont ... 


Yarmouth, 
Charlottet’ 
Chatham, N. 
Que.. 
Ottawa, Ont.. 
Kingston, Ont 
Toronto, Ont . 


|_| 
Temperature. Precipitation. Pressy Temperature. 
ga | | 3 | gc 8 § 
= 
| x | | | 
| Ins. Ine. Ins. 8. | In | ° ° | 
St. Johns, N. F........| 20.75 | 29,90 4.99 33 | 09 | 62.0 
Sydney, C.B.I......../ 29.91 | 7| 3.44 |- 32 | 61.5 |— 
29.87 0 | 3.89 |- 24 02 55.9 
Grand Manan, N. B... 29.92 1.88 04 01 | 62.4 + 
29-91 | 2.91 OF | 2 02 | 59.4 
> E.1...| 29.89 | 2 2.78 + 61 00 | 57.1 — 
29.99 8 | 3.31 |- 58 | 03 60.6 
29.88 | 0 4.59 4 33 | 2g 04 57.9 3 
29.60 | 0 | 3.81 4 34 | 04 «53.2 — 
29.39 8 | 2.97 55 | 2 08 | 57.0 |+ ¢ 
29.64 2.37 26 | § |— 
29.69 1 | 1.87 |— 12 | 
29.65 3 0.65 — 67 | 
28. 66 9 2) 2.68 + 55.8 
29.41 2, 0.71 98 30. 02 75.5 [+ 0. 
| | | } 
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Chart V. Hydrographs for Seven Principal Rivers of the United States, June, 1899. 
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